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RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

SectionIPage
Number Comment Response

Comments from Anna-Marie Cook, Remedial Project Manager, U.S. Environmental Protection Agency (EPA), dated December 2003

I.

2.

3.

General

General

General

The document is well written and makes good use of figures and tables to
summarize monitoring well and hydropunch data. The description of the site
and the past fill events are nicely presented and it is the first time this reviewer
has seen the Navy's 2000 Beneficial Uses of Groundwater document correctly

. summarized. Agreements between stakeholders are thoroughly recounted in
the text which aids in overall understanding of the document.
However, the conceptual model of the groundwater contamination has not been
as well thought through as it needs to be. The most major of the problems are
the assumptions that the plumes are decreasing in concentration at a first order
rate of decay and that the plumes are not migrating. A few things have led to
these erroneous conclusions, namely a straight comparison between monitoring
well data and hydropunch data and a dependence on computer generated
graphs and plumes without performing a reality check on the output. (See
specific comments # 14 and 17 for details).

The discussion of fate and transport is generally reasonable, and appears to
recognize that additional monitoring wells and data to substantiate natural
attenuation processes would be important. However, the claim for the stability
or decreasing contaminant of concern (COC) plumes and the role of
biotransformation is largely based on a qualitative interpretation oflimited
data. If Monitored Natural Attenuation (MNA) is considered as part of a
remedial alternative, please recognize that the additional monitoring points and
complete MNA data are important components for developing the supporting
lines of evidence that the enhancements to MNA are effective. Lateral and
vertical profiles and contours ofMNA parameters (oxidation-reduction
potential [ORP], dissolved oxygen [DO], Total Organic Carbon [TOC], and
other electron acceptors) are important for supporting the claimed stability or
decrease in benzene and naphthalene plumes. Given the shallow groundwater
data, the existing plume of benzene in groundwater, and the potential for
methane generation in the anaerobic environments, a monitoring plan for soil
gases should also be developed so that sufficient data are obtained and so that
these data are of a quality to allow for an assessment of current and future
indoor air risks.

Comment noted.

In Sections 4 and 5 of the draft final report, the Navy has:
(1) revised the conceptual model, (2) adjusted the
computer-generated plume maps manually to provide a
more realistic estimate of the plume lateral extent, (3)
included the most recent groundwater analytical data, (4)
performed Mann-Kendall tests on data from all monitoring
wells with detectable concentrations ofbenzene (excluding
recently installed wells with limited available data), and (5)
revised plume maps to eliminate a direct comparison
between monitoring well and hydropunch data.
Conclusions regarding decay rates and plume migration
were revised based on the updated data and associated
analyses.
Since the draft version of the report was generated,
additional groundwater and soil gas sampling has been
conducted as part of the base wide groundwater monitoring
program. Analytes for this sampling included MNA
parameters.

Sections 4 and 5 of the draft final report were revised.to
take all the latest data into account, to further strengthen
the MNA supporting lines of evidence. Soil-gas/vapor
monitoring and contingencies were added to the
biosparging remedial alternatives presented in Section 9.
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RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

4.

5.

1.

2.

3.

4.

5.

Section/Page
Number

General

General

Page I-I, second
paragraph

Page 1-5, Section
1.1.1, first
paragraph

Page I-II, third
paragraph

Page 1-11, fourth
paragraph

Section 2.0,
Physical
Characteristics of
the Study Area,
Page 2-1

Comment

Asserting that indoor air does not yield a risk without including the data used to
come to this conclusion is unacceptable. All data used for an FS evaluation
must be available for the agencies and the public to view. If the Coast Guard
data is deemed inadequate to be included in the report, the Navy must perform
its own air monitoring and present the data to the regulatory agencies and the
public.
EPA would like to see another alternative evaluated in this study. Alternative 4
should include biosparging with nutrient enhancement, followed by MNA with
ICs. The reason EPA is promoting the nutrient enhancement in addition to
biosparging is that it is not an expensive or complicated technology and the site
conditions appear highly favorable for nutrient enhancement to greatly
accelerate the effects of the addition of oxygen on degradation of the plume.
The description of the parcels which overlie the plume should be better
worded. The residential housing parcels occupy Parcel 181, the Coast Guard
North Village Housing, and Parcel 179, Coast Guard Marina Village Housing.
Parcel 179 and 180 have a school and day care center respectively.
It is important to be clear that this report is not limited to the same parcels that
comprise Operable Unit 5, which is a soils OU, and that this report does not
only focus on Site 25, Parcel 181. The groundwater plume is present under
Parcels 178, 179 and 180 in addition to Parcel 181. Parcel 178 is now
designated as IR Site 31 and Parcels 179 and 180 as IR Site 30 due to the
presence of groundwater contamination. IR Sites 30 and 31 have not yet been
assigned an Operable Unit.
Again, this report does not focus solely on Parcel 181 as contamination also
underlies Parcels 178, 179 and 180.

What remediation activities occurred at Mayport/Kollman Circle during the
Parcel Evaluation Plan? This information is vital in establishing whether the
source for the highest concentration plume in this report has been effectively
removed.

The first bullet item refers to the location of a previous Navy removal action to
address polynuclear aromatic hydrocarbons in shallow soils; however, this
removal action is not described or shown on a figure. For clarity and
completeness, and to demonstrate potential source area removal, please revise
the RIIFS to describe this removal action and show the location on a figure.

Response

A summary of the indoor air sampling evaluation by the
Coast Guard was included in Section 3.2 of the draft final
report, and an overview of the results were included in a
vapor intrusion evaluation presented in Section 4.2.2 and
Appendix D.

Section 9 of the draft final report evaluated Alternative 4
as requested.

The description of the parcels that overlie the plume was
revised for clarity and accuracy, as requested.

The description of the parcels that overlie the plume was
revised for clarity and accuracy in Section 1.1.1.

This paragraph was deleted and a brief discussion of site
history at adjacent parcels was added to Section 1.2.1.

Past cleanup activities at Mayport/Kollman Circle have not
been verified. Any reference to these cleanup actions was
removed from the report. Section 4.5.5 was added to the
draft final report to discuss data gaps, including
investigating potential soil sources in the
Mayport/Kollman Circle area.
The removal action was more completely described in
Section 3.3, and the location of removed soils was clarified
in the text. A reference was included to Figure 2-8 of the
OU-5 RI, which depicts the extent of the removal action.
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RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

6.

7.

8.

9.

10.

II.

SectionlPage
Number

Section 2.1,
Geology and
Section 2.2,
Hydrogeology,
pages 2-1 through
2-3
Section 2.2,
Hydrogeology,
Page 2-3 and
Figure 4-18

Section 2.4,
Utilities, Page 2-7

Page 3-4, Section
3.1.3, second
paragraph

Page 3-5, Section
3.1.4, first
paragraph and third
paragraph

Figure 3-1

Comment

It is unclear why there are no cross-sections. Cross-sections help the reader
visualize the units discussed in the text. Please include at least one cross
section in the Draft Final RIfFS.

The text states "at the site, groundwater in the FWBZ flows in a north by
northwest direction, towards Oakland Inner Harbor," but Figure 4-18 indicates
that groundwater flows to the southwest and west. Please resolve this
discrepancy and if the groundwater flow direction is variable, provide
additional groundwater elevation maps.
It is not clear how storm drain lines in Site 25 were evaluated for leaks or
whether storm drain lines in Alameda Annex IR-02 and Site 25 were evaluated
for potential infiltration of groundwater. Since contaminated groundwater
infiltrating storm drain lines is a potential source of contamination to Oakland
Inner Harbor, please revise the RIfFS to clarify whether this possibility was
evaluated.
Firstly, the Marsh Crust did warrant remedial action in the form ofinstitutional
Controls (See Final Remedial Action PlanlRecord of Decision for the Marsh
Crust at the Fleet and Industrial Supply Center Oakland, Alameda
Facility/Alameda Annex and for the Marsh Crust and Former Subtidal Area at
Alameda Point, January 2001) to minimize exposure to the PAHs in the Marsh
Crust. Secondly, the Marsh Crust was ruled out as a source of groundwater
contamination because the types and concentrations of PAHs in the
groundwater, most notably naphthalene, do not reflect the types and
concentrations ofPAHs found in the Marsh Crust.
Explain why different wells were used in each sampling cvcnt and why wells
were destroyed during the removal actions.

This figure is confusing as Parcels 178, 179 and 180 are depicted as
"Residential Parcels" which implies then that Parcel 181 is not. It would be
more accurate and less confusing to either label them with Parcel numbers as
they have been done in the OU 5 Soil FS or to label them as IR Sites 25, 30 and
31.

Response

Two cross sections were added as Figures 2-1 and 2-2.

The text was revised and two new groundwater contour
maps were included in the document as Figures 2-3 and
2-4.

The discussion on storm drain lines acting as potential
preferential pathways was expanded in Section 2.4.

Section 3.1.3 was revised to clarify the remedial action
selected for the Marsh Crust. Section 4.4.2 was revised to
clarify why the Marsh Crust is not considered a primary
source of groundwater contamination in this investigation.

Further explanation was added to Section 3.1.4 to clarify
that many different wells were sampled in the various field
events since some were destroyed, or lost, and due to
decisions made in the basewide groundwater monitoring
program.
The labels of the parcel numbers in Figure 3-1 were
revised to refer Alameda Points Sites 25, 30, and 31. In
addition, Figures 1-2 and 1-3 were revised to depict the
location of the investigation sites (Figure 1-2) and the
parcels (Figure 1-3).
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RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

12.

13.

14.

SectionlPage
Number

Section 3.2,
Previous Soil Gas
Investigations,
Page 3-12

Page 3-12, last
paragraph

Figures 4-1 through
4-5

Comment

The text states that the highest detected concentration ofbenzene in soil gas
was considered an anomaly because the sample was collected in an area where
benzene was not detected in groundwater, but this statement does not consider
that there may be other explanations. For example, vapors can migrate in soil,
there could be preferred pathways for vapor migration, or there could have
been a point source release to surface soil in the vicinity of the sampling point.
Please revise the text to discuss possible explanations for this detection rather
than dismissing it as an anomaly.

Explain the factors that went into the model to yield an indoor air risk that is
greater for a concrete slab foundation than a concrete perimeter foundation.

All computer-generated maps should be checked by a geologist for accuracy,
but there is no indication that this was done. For example, Figure 4-1 has solid
lines where there is little information and the contours should extend further
north and west; this may indicate that there is too much contour smoothing.
Similarly, on Figure 4-2, contours should extend south toward S-16. On
Figures 4-3, 4-4, and 4-5, the contours do not honor all of the data, particularly
data below 50 micrograms/liter (Jlg/I). On Figure 4-3, there is only one data
point in the western portion (PI81-MW45), which is insufficient to contour this
area. In addition, it is unclear why the shaded (contoured) area extends
southwest of S-16 when there is no data in this area. On Figure 4-4, the
computer-generated contours for all three plumes should extend farther to the
northeast to honor all of the data. For the western plume on Figure 4-4, it
appears that contours should also be extended farther to the south to
incorporate data at OS-HP-09 and OS-HP-05. None of the contour maps have
dashed lines where there is little data. None of the figures include a contour at
the maximum contaminant level (MCL) or a zero contour. Please address these
issues and consider replacing the computer-generated maps with hand
contoured maps. If hand-drawn maps are not used, please do not use white for
the lowest range of concentrations, discuss the assumptions underlying the
contouring algorithm and those input into the contour program, evaluate

Response

The text was expanded to further discuss the detected
benzene concentrations in soil gas at Alameda Annex lR
02, specifically in the vicinity of plume center well EW-2.
The revised text further clarifies that, although the
maximum benzene concentration in shallow soil gas
(17,000 Jlg/m3 about 300 feet east of EW-2) is still
considered anomalous, recent soil gas data collected in the
area (as part of the basewide monitoring program) have
detected elevated benzene (up to 262 Jlg/m3 in shallow soil
gas and 5,588 Jlg/m3 in deep soil gas) that is likely
attributed to volatilization from groundwater near EW-2.
Continued monitoring will be performed in this area to
verifY benzene concentration trends in both soil gas and
groundwater.
This paragraph was revised slightly to note that the model
for a concrete perimeter foundation included a vented
crawlspace, which provides a more effective venting
mechanism than slab on grade construction.
All plume contour maps were reviewed and modified by a
registered geologist. All the available data was
incorporated in the applicable figures. Plume contours
corresponding to the benzene MCL of I Jlg/L were added
to all Section 4 figures. Dashed lines were added to all
contour map to depict areas with estimated plume
boundaries.
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RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

15.

16.

SectionlPage
Number

Page 4-1, Section
4.0, last bullet

Page 4-2, bulleted
items

Comment

whether the degree of smoothing used is appropriate, and ensure that a
geologist checks the contours for accuracy and inclusiveness. In addition, it is
difficult to read the posted numbers. Please use a contrasting color for all
posted numbers so that they can be read.
Is there any connection between locations of stonn/sewer pipes laid in high
permeability trenching material and locations of soil gas concentration hits?

There is also a plume that originates in the MayportlKollman Circle. Also,
where is the MTBE plume located relative to the benzene and naphthalene
plumes?

Response

Section 4.2.3 of the draft final report notes that, based on
previous and ongoing soil gas monitoring data, sewer and
storm drains do not appear to be acting as a preferential
conduit for contaminant migration in soil gas.
Previous MTBE detections are anomalous and not
indicative ofa contaminant plume based on data collected
during the RI and the Basewide Groundwater Monitoring
Program. Section 4.1.1 of the draft final RIIFS was revised
to reflect this conclusion and outline the following
information:
• The only MTBE concentrations above the tap water

PRGs were detected at well P181MW46. This well
has been sampled and analyzed for MTBE II times
from February 1999 to March 2004. MTBE
concentrations were detected at 12 micrograms per
liter (/!g/L) and 19 /!g/L in December 1999 and May
2001, respectively. All subsequent MTBE analyses at
well PI81MW46 have been below the California
modified tap water preliminary remediation goal
(PRG) of 6.2 /!g/L, and the six most recent analyses
have not detected MTBE above the laboratory
reporting limits.

• MTBE has been analyzed for at 17 monitoring wells
throughout the NAS Alameda IR Site 25 and Alameda
Annex IR Site 02 groundwater study area. With the
exception of the anomalous MTBE detections at well
P181MW46, MTBE concentrations at all wells were
below the California-modified tap water PRG. There
have been no historic detections (above laboratory
reporting limits) ofMTBE at 14 of the wells, and
maximum concentrations detected at the other 2 wells
(PI81MW45 and S-35) were 5 /!g/L.

• MTBE was analyzed in 122 Hydropunch™ samples
collected at 51 Hydropunch™ borings during the 2001

P:\2002 Projects\22~052 RI FS Alameda Point\RTC - Agency Comments\1 EPA Comments_2004~09·1O_fina1.doc
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RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

17.

18.

19.

20.

SectionlPage
Number

Page 4-4, Section
4.2.2

Page 4-16, bulleted
items

Page 4-16, Section
4.2.5

Section 4.2.5,
Monitored Natural
Attenuation
Parameters, Page 4
16

Comment

Unfortunately, use of the Surfer program does the report a disservice. It masks
the real trends by artificially trying to fit the data to a pattern that doesn't exist.
In addition, the contour maps show a fictitious delineation of the plume

boundaries in the west and northwest portions, when in reality these areas are
not yet bounded.
I do not agree with the Mann-Kendall trend results presented in these bullets.
Overall, concentrations ofbenzene from monitoring wells in the plume centers
(i.e. EW-2, PI81-MW45, PI8l-MW 47) are the same in 2001 as in 1994,
despite a decrease in concentration in MW 45 and MW 47 in 1999. In fact, out
of the nine wells that were sampled in 1994, 1999, and 2001, only one showed
a continued decrease in concentration from 1994 to 1999 to 2001.

EPA does not agree that there is convincing evidence from trend evaluation
that contaminant mass is being reduced. Rather, it appears that a contamination
source is still present and/or contamination has moved vertically downward in
the groundwater, attenuation has stalled and there is slow migration of the
contamination in a general northwest direction.

The results of analyses of monitored natural attenuation (MNA) parameters are
listed in Table 4-1, but, with the exception of dissolved oxygen (DO) and
oxidation-reduction potential (ORP) the results are not discussed. However,
the RIIFS concludes that the MNA parameters indicate that biological
degradation ofbenzene is occurring. Since the selection of the recommended
alternative is based on the conclusion that biological degradation is occurring,
the RIIFS should discuss, in detail, how the MNA parameters indicate that
biological degradation is occurring and will remediate the site with the addition
ofnothing further than oxygen.

Response

RI, and no concentrations were detected above the
laboratory reporting limits.

A new figure (Figure 4-1) was also prepared to depict
MTBE analytical results.
The computer-generated contour maps were reviewed and
modified by a Registered Geologist and revised in areas
where the mathematical modeling may not have been
optimal. Additionally, recent data was added to figures
and tables in the report.
New Mann-Kendall trend analyses were performed for all
wells containing detectable concentrations of benzene
using all available data (with the exception of recently
installed monitoring wells, due to limited available data).
Table 4-1 has been added to summarize overall
conclusions regarding plume delineation and stability
based on the Mann-Kendall results and trend graphs.
Concentrations in the majority ofwells were considered
"stable." In addition, Mann-Kendall trend evaluation was
presented in Appendix C of the draft final RIIFS.
Section 4.1.5 and Table 4-1 were added to the draft final
report to summarize overall conclusions regarding plume
delineation (including vertical bounding) and stability
based on the Mann-Kendall results and trend graphs. In
addition, the discussion of monitored natural attenuation in
Sections 4.1.6 and 5.2 was expanded to support the
conclusion that anaerobic biodegradation is occurring,
although at slower rates compared to aerobic
biodegradation.
Section 4.1.6 was expanded to include graphs showing
concentrations ofMNA parameters along two transects
across the site. In addition, the discussion in Section 5.2
has been expanded to discuss all of the MNA parameters.
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RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

21.

22.

23.

24.

25.

SectionlPage
Number

Figure 4-18,
Groundwater
Elevation Map

Section 4.2.6,
Groundwater
Conceptual Model,
Page 4-24

Page 4-25, Section
4.4.2, second
paragraph

Page 4-25, Section
4.4.2, third
paragraph
Page 4-28, Section
4.6

Comment

This map should include monitoring well symbols and groundwater elevation
values on the map so that the contours do not appear arbitrary and unsupported
by data. Please add this information to the map.

The first bullet on this page states that the absence of benzene in soil-gas
indicates that volatilization in the vadose zone has already occurred, or that
vadose zone biodegradation has already removed shallow benzene; however,
this statement is contradicted by the text of Section 4.3, which lists several
other factors that may account for the absence of benzene in soil gas unrelated
to biodegradation. Therefore, the absence ofbenzene alone does not provide
evidence that biodegradation in the vadose zone is occurring. Since the
recommended remedial option, biosparging, is based on the premise that
contaminants volatilized in groundwater will be biodegraded in the vadose
zone rather than be emitted to the atmosphere, the RIIFS should provide
evidence to indicate that this will occur. Please revise the RIIFS to include a
discussion of the evidence that suggests that volatilized contaminants will
biodegrade in the vadose zone. If this data is unavailable, it should be obtained
during the design phase.
EPA is concerned that the point source discharge located at Kollman/Mayport
Circle has not been adequately remediated. In the absence of evidence
documenting the remediation, EPA assumes that the remediation did not take
place or at least not in a CERCLA approved manner. In addition, the high
concentration of the plume in this location may be due to a continuing source.

Was MTBE found in the plumes underlying the Alameda Point site?

EPA does not agree with the conclusion that the plume center concentrations
are decreasing. Rather, it appears that the plumes are migrating downward and
also to the northwest. It is possible that soil at Kollman Circle is an ongoing
source of groundwater contamination.

Response

Two new groundwater elevation maps have been included
as Figures 2-3 and 2-4. The new figures include the
locations of monitoring wells and measured depth to
groundwater at these wells.
Comment noted. The report was reviewed to ensure
consistency, and all alternatives including biosparging or
air sparging were revised to include vapor monitoring and
controls.

Past cleanup activities at Mayport/Kollman Circle have not
been verified. Any reference to these cleanup actions were
removed from the document. Section 4.5.5 was added to
the draft final report to discuss data gaps, including
investigating potential soil sources in the
Mayport/Kollman Circle area.
See the response to comment 16. Additional information
regarding the location ofMTBE detections was included in
Section 4.1.1.
Conclusions regarding plume degradation and movement
were revised throughout Section 4. In particular, Section
4.1.5 and Table 4-1 were added to the draft final report to
summarize overall conclusions regarding plume
delineation (including vertical bounding) and stability
based on the Mann-Kendall results and trend graphs. In
addition, the discussion of potential sources of
groundwater contamination in Section 4.4 was revised, and
Section 4.5.5 was added to discuss data gaps, including
investigating potential soil sources in the
Mayport/Kollman Circle area..
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RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

'~-. - ~/

Comment
No.

26.

27.

28.

29.

30.

SectionlPage
Number

Table 5-1

Page 5-6, Section
5.5, third paragraph

Page 5-14, Section
5.6, first paragraph

Page 5-14, Section
5.6, fourth
paragraph

Page 5-15, second
and third paragraph

Comment

Advection seems to be evident in the lower stratigraphy, Le. the 20-foot depth
of contamination where the plume contour fits the northwest hydraulic
gradient. Sorption description states that BTEX compounds are hydrophobic.
However, benzene has a high water solubility, so perhaps BTEX should be
changed to PAHs. Under the infiltration block, it should be noted that
approximately 50-60% of the Alameda Point site is uncovered surface, so
actually the majority of the site allows for infiltration. (See OU 5 FS).
The plots do not show a first order decay of contaminants in groundwater.
Even though the graphs claim that data up to mid-2001 is used, they only show
data to 1999 which drastically skews the curves and the equations. For
example, monitoring well P181-MW47 on Table 5-2 would show a 2001 data
point of 1620 ppb benzene that exceeded the original 1994 data point of 1400
ppb if all data were used in the plot. This table is a prime example of using a
computer program to produce an output which is not then double checked
against reality. Tables 5-3, 5-5, and 5-6 exhibit the same problem. Tables 5-4
and 5-7 do not have data from 200I and, for this reason, are poor choices to use
to show trends.
The fact that PAHs adsorb to soil particles makes them harder to remediate
through MNA. How will the problem ofPAHs being a long term contaminant
slowly desorbing off the soil into the groundwater be addressed?

EPA does not agree with the conclusion of decreasing concentrations. Only
one well out of the nine that have been sampled in 1994, 1999 and 2001
showed an overall downward trend. The others have shown contaminant
concentrations in 2001 returning to about the same level as the 1994
concentrations, in other words, the plumes exhibit stability, but no decrease in
size.
The 1994 and 2001 plume extents are fairly similar and show that not much
degradation has occurred. How were data fluctuation from the different
seasons taken into account, and what was the rationale for doing this given the
assertion that infiltration at the site was negligible? Please note, EPA disagrees
with the assertion that infiltration at the site is negligible since 50% to 60% of
the site is uncovered.

Response

The text was revised for clarity and accuracy.

The figures (5-1 through 5-11) were revised to include all
of the data generated to date. The text has been revised to
clarify that due to fluctuations in the data, the correlation
coefficients of many of the decay curves are low, and this
analysis is intended as a qualitative tool.

A discussion was added to Section 4.3 regarding the
potential for polycyclic aromatic hydrocarbons (PAHs),
specifically naphthalene, in soil to act as a continuing
source of groundwater contamination. The available data
indicates that the majority of naphthalene contamination is
present in the dissolved phase, indicating a low potential
for residual naphthalene soil concentrations to act as a
continuing source of groundwater contamination.
See response to comment 25. New plume stability
analyses were performed using all available data, for all
plume monitoring wells. The text was revised and Table
4-1 was added to summarize the revised conclusions.

Figure 4-28 was added to demonstrate the sensitivity of
contaminant concentrations to seasonal influences. The
report was revised in Table 5-1 to more accurately reflect
the percentage of the Site that is uncovered.

P:\2002 Projects\22-052 RI FS Alameda Point\RTC ~ Agency Comments\l EPA Comments 2004-09-10 final.doc
9/8/2004 - -

Page 8 of22



RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

31.

32.

33.

34.

35

36.

37.

Section/Page
Number

Page 5-15, last
paragraph

Page 5-22, Section
5.8.1

Page 5-23, first
paragraph

Page 5-23, Section
5.8.4

Page 6-1, Section
6.1, second
paragraph
Page 6-3, second
paragraph

Section 6.5,
Ecological Risk
Assessment, Page
6-5

Comment

Actually, it appears that the plume at the deeper level has increased, while the
plumes at the shallower depths have decreased. These trends should be
acknowledged rather than glossed over. Comparison of shallow hydropunch
data with monitoring well data serves only to aid in making the case that the
plumes are shrinking, which is actually not the case for the deeper zone
contamination. The monitoring wells are not all completed in the shallower
zone, indeed six of the nine wells used in the 1994, 1999 and 200 Isampling
events were screened to at least 18 feet, and as much as 19.5 feet.
Approximately 60% of the site at Alameda Point is uncovered and infiltration
would not be considered minimal.

It is unacceptable to reference data that is not included or readily available to
the regulators as proof that indoor air is not a problem for this site. EPA
requires that the Navy perform indoor air sampling to verifY the assertion that
this exposure pathway does not present a threat to residents of the area.
What about gas vapors migrating along the high permeability trenching
material in which sewer and storm drain pipes are laid?

Again, EPA cannot agree with the assertion that indoor air does not pose an
unacceptable risk until the data from the Coast Guard indoor air study is
included in this report or until the Navy performs some sampling of its own.
Residential homes, a school and a day care center already are present at the
site, so there is really no need to consider it a possible future development.
Please reword.
The RI states that Ecological Risk Assessments (ERAs) have been conducted
for Alameda Point and the Alameda Annex. Please cite the documents
containing these ERAs, and indicate whether these documents have been
approved as final by EPA.

Response

See response to general comment 2 and specific comment
25. Sections 4 and 5 of the draft final report was revised to
address discrepancies in comparing Hydropunch™ data
with monitoring well data, and conclusions regarding
plume degradation.

The Navy acknowledges that infiltration may be occurring
at unpaved locations at the site. The text was revised for
clarity.
The Navy included a discussion of the 2002 indoor air
sampling data collected at Sites 25 and 31 by the Coast
Guard in Sections 3.3 and 4.2.2. In addition, the report
was included as Appendix B.
Section 4.2.2 of the draft final report notes that, based on
previous and ongoing soil gas monitoring data, sewer and
storm drains do not appear to be acting as a preferential
conduit for contaminant migration in soil gas.
See the response to comment 33.

The text was revised for accuracy.

Complete citations for these reports were provided within
the text. The ERA for Alameda Point OU-5 was published
in the OU-2 Remedial Investigation report (TtEMI, 1999),
which at the time included the parcels currently identified
as OU-5. The OU-2 RI report was submitted in draft form
in 1999 and has not been finalized. The ERA for Alameda
Annex was published in the final RI report for Alameda
Annex PRC and Versar, 1996). The text was revised to
clarify that exposure of terrestrial ecological receptors to
contaminated groundwater is not likely based on site
conditions. In addition, Section 5.8.2 presents an
evaluation ofpotential exposure to aquatic receptors in the
Oakland Inner Harbor.
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RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

38.

39.

40.

41.

42.

SectionlPage
Number

Section 6.5.1,
Alameda Point
ERA Summary,
Page 6-5

Section 6.5.2,
Alameda Annex
ERA Summary,
Page 6-6

Section 6.5.2,
Alameda Annex
ERA Summary,
Page 6-6

Table 7-1, Clean
Water Act

Table 7-4

Comment

Direct exposure to surface water was considered a complete exposure pathway
in the ERA. The text mentions the storm sewer system and concludes that
exposure would be minimal; however, the text does not describe whether
discharge of shallow groundwater to the Bay was evaluated as a potentially
complete exposure pathway. Please indicate how this exposure pathway was
evaluated in the ERA.

The summary states that storm drain discharge from Alameda Annex poses no
ecological risk to sediment-dwelling organisms in the Bay. However, it is
unclear whether concentrations in surface water were measured or compared to
state-promulgated water quality criteria. Please indicate whether this
comparison has been conducted.
The RI cites a 1998 groundwater study that identified benzene as a chemical of
concern, while polynuclear aromatic hydrocarbons (PAHs) and semi-volatile
organic compounds (SVOCs) were "much less soluble and fairly immobile."
The text should be revised to discuss whether potential impacts to the Bay were
quantified via a comparison of groundwater concentrations to surface water
quality criteria. Additionally, the text in Section 6.0, Risk Assessment, page 6
I states that additional shallow groundwater data was collected in 2002. It is
unclear whether these results would modify the conclusions of the 1998
groundwater study with respect to chemicals of concern that have the potential
to migrate and discharge to the Bay. Please revise the RI to further discuss the
potential for constituents in groundwater to impact surface water quality via
discharge to the Bay.
Why is this requirement considered relevant and appropriate if it has been
shown that site contamination is not migrating to the Bay or surface waters? Is
there a typo?

Ifbiosparging were converted to air sparging, wouldn't RCRA characterization
and disposal regulations apply to the extracted waste stream as well?

Response

Findings ofprevious storm drain studies were referenced
in Section 5.8.2 to address the potentially completed
pathway. In addition, groundwater concentrations were
compared (in Section 5.8.2 and Table 5-3) to water criteria
applicable to the bay for a most conservative scenario
(groundwater migrating directly to the bay through storm
drains, with no attenuation).
Groundwater concentrations were compared (in Section
5.8.2 and Table 5-3) to water criteria applicable to the bay
for a most conservative scenario (groundwater migrating
directly to the bay through storm drains, with no
attenuation).
See response to comment 39. The groundwater data
included in Table 5-3 reflects the maximum detected
concentrations during all previous monitoring events
through December 2003.

The requirement was originally included in case
groundwater to surface water pathway was completed;
however, this was overly conservative. Existing data
indicates that contamination has not migrated to Oakland
Inner Harbor, the plume is stable to decreasing, and none
of the proposed remedial alternatives would impact surface
water. Therefore none of the requirements pertaining to
surface water or the costal zone are ARARs.
RCRA air emission standards were considered, but are not
applicable relevant or appropriate because the waste stream
will not contact hazardous waste with organic
concentrations of at least 10 percent by weight. Vapor
extraction would require an air permit, and this
requirement was included in Section 7.
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RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

43.

44.

45.

46.

47.

48.

Section/Page
Number

Page 8-4, Section
8.3.3

Section 8.3.4,
Containment 
Phytoremediation,
Page 8-5

Page 8-6, Section
8.3.5, third
paragraph

Page 8-7, Section
8.3.8, last
paragraph, last
sentence
Page 8-9, Section
8.3.8.2, bullets

Page 8-10, Section
8.3.8.3, bullets

Comment

Site monitoring is not a remedy. While site monitoring is part of the remedial
investigation phase of a site and is also often a component of an active remedy,
EPA does not accept site monitoring as a stand-alone remedy. In no way
would this approach reduce or prevent risk and, of course, it would not provide
any active treatment. This section and this alternative needs to be removed.

It is not clear why phytoremediation was the only containment technology
considered. There are many more commonly used containment technologies
and it appears that it would be appropriate to evaluate some of these
technologies. Also, the RifFS states that groundwater extraction is considered
as a containment option, but this option is not discussed. Please revise this
section to clarify why phytoremediation was considered the most promising
containment option and why other technologies, including groundwater
extraction, were eliminated or include other technologies and carry them
through the screening process.
Until evidence is provided that Kollman Circle has been remediated, we cannot
agree that no hot spots remain to be excavated.

Please elaborate on the last sentence to explain what an increase in use of
biological treatment means for the site. For example, is the technology cheaper
than it used to be, is it more readily available, easier to use, more applicable to
a wider variety of sites?
An extra bullet should be added regarding plume size as a factor to consider in
air sparging.

An extra bullet should be added regarding plume size and concentration as a
factor to consider in biosparging.

Response

The statement suggesting that site monitoring could be a
stand-alone remedy was deleted. Section 8.3.2 of the draft
final report was revised to clarify that site monitoring is
considered an institutional action that was retained for
further analysis in Section 9. The MNA components of
Alternatives 2 through 6 evaluated in Section 9 include site
monitoring of contaminant concentrations as a component
of the more comprehensive MNA program.
Section 8 was restructured to include Pump and Treat as a
Groundwater Containment technology (evaluated in new
Section 8.3.3.1). This technology was retained and
included as part of Alternative 6, evaluated in Section 9.

Past cleanup activities at Mayport/Kollman Circle have not
been verified. Any reference to these cleanup actions was
removed from the document. Section 4.5.5 was added to
the draft final report to discuss data gaps, including
investigating potential soil sources in the
Mayport/Kollman Circle area.
This section was revised to clarify.

The text was revised accordingly.

The text was revised accordingly.

P:\2002 Projects\22-052 Rl FS Alameda Point\RTC - Agency Comments\l EPA Comments_2004-09·IOJinal.doc
9/8/2004

Page II of22

1'....'.,
I '
\.~,"--_/

(
\., /



RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

49.

50.

51.

52.

SectionlPage
Number

8.3.8.3,
Biosparging, page
8-10

Page 8-12, Section
8.3.8.5

Page 8-16, first
paragraph and
fourth paragraphs

Page 8-16, Section
8.4 and Table 8-1

Comment

This section states that biosparging is most often used at sites with mid-weight
petroleum products which do not readily volatilize but biodegrade more
efficiently in aerobic environments. However, benzene volatilizes readily. It is
not clear how biosparging, which is designed to eliminate fugitive emissions by
pushing volatilized contaminants into the vadose zone, will operate on benzene
contamination. It is not clear how emissions can be controlled. Also, if vapor
extraction wells are installed as a contingency, the advantage of operating the
system as a biosparging system rather than as an air sparging system is not
clear. Please revise the RIfFS to clarify the likelihood of benzene being
volatilized rather than biodegraded and compare the relative advantages and
disadvantages ofbiosparging and air sparging in the detailed analysis of
alternatives.

EPA requests that nutrient/microorganism enhancement in conjunction with
biosparging be evaluated as a remedial alternative. We believe that the
combination of the two approaches may be much more effective than either one
alone, and the slight additional cost would be more than offset by the time
saved to achieve RAOs.
It should be noted that Site 5 is not a fonner UST site, and even though USTs
probably contributed to the groundwater problem the primary contamination
was a result of aircraft overhaul and plating activities. The steam enhanced
extraction pilot study at Site 5 targeted DNAPLs in the groundwater and
coincidentally managed to extract LNAPLs with the DNAPLs in a very
effective removal action. The study evaluated the condition of the microbes in
the subsurface and found that the microbe population returned to pre-steam
injection levels within a few weeks indicating only a very short term adverse
effect on the microbe population. The primary reasons not to consider steam
injection as an alternative are that I) the process is the most effective for
treating DNAPL or extremely concentrated VOC plumes (which au 5 does not
have) and 2) the technology is fairly difficult and dangerous to implement in a
residential area.
Remove "site monitoring" as a remedial alternative.

Response

A fact sheet detailing biosparging and air sparging has
been distributed to the Restoration Advisory Board (RAB),
and additional text was added to the revised report to
clarify and explain.

Benzene vapors may enter the vadose zone during
biosparging; however, the natural degradation potential of
the vadose zone will likely degrade them prior to any
surface discharge. Nevertheless, vapor monitoring and
controls were added to the biosparging alternative to
address the concerns.

Both air sparging and biosparging were retained for
evaluation in Section 9 in order the compare the relative
effectiveness of each technology against the National Oil
and Hazardous Substances Pollution Contingency Plan
(NCP) criteria.
Biosparging with nutrient/microorganism enhancement,
MNA, and institutional controls was evaluated as
Alternative 4 in Section 9.

Comment noted. The discussion of steam-enhanced
extraction at Site 5 was revised accordingly.

See the response to specific comment 43.
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RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

53.

54.

55.

56.

57.

58.

Section/Page
Number

Page 9-1

Page 9-6, Section
9.2.4

Page 9-8, Section
9.3

Page 9-10, Section
on Nature and
Extent of
Contamination

Page 9-11, fourth
paragraph

Page 9-12, fourth
paragraph

Comment

Please include an Alternative 4: Biosparging with nutrient/microorganism
enhancement followed by MNA and ICs.

Why does this alternative merit a ranking of 2 out of 5 for reduction of
mobility, toxicity or volume through treatment? Where is the treatment on a no
action alternative?

EPA has recently come out with a comprehensive MNA guidance document,
which will assist the Navy further in determining how to meet the required
lines of evidence necessary to establish MNA as a viable remedial alternative.

It appears that the lower portion of the plume centered below the Kollman
Circle may be migrating in the direction of groundwater flow to the northwest.
This fact should be taken into consideration when locating biosparging and

possible nutrient enhancement wells.

Please note that the 10=4 to 10-6 is not an acceptable risk range, but rather within
the risk management range which allows the risk managers flexibility in
determining how best to manage the risk.
We disagree with the conclusions reached from reviewing data from P181
MW47. In 1994 data from this monitoring well yielded a concentration of
1400 ppb ofbenzene, in 1999 the concentration dropped to 251 ppb and in
2001 it shot back up to 1620 ppb. If this cyclic trend continues it is doubtful
that the plume will decrease to any low concentration in our lifetimes and it is
unbelievable that a time frame of2016 (thirteen years from now) is projected
for the concentration to degrade to I ppb. Again, a reality check would show
that this assertion is completely unsupported by actual site behavior.

Response

Biosparging with nutrient/microorganism enhancement,
MNA, and institutional controls was evaluated as
Alternative 4 in Section 9.
The comparison of alternatives in Section 9 has been
revised, and a qualitative analysis is now presented in
Figure 9-5. In the revised analysis, Alternative 1 did not
meet the first threshold criteria; therefore, no comparative
analysis was performed for this criterion.
Available MNA guidance published by EPA was
researched online (http://www.cluin.org/). In addition to
the 1999 EPA directive regarding MNA (9200.4-17P),
which was used in preparing the draft RI/FS, a May 2001
MNA document (EPA-SAB-EEC-OI-004) was consulted
and relevant excerpts included within the draft final
document.
Section 4 of the draft final report refines previous
conclusions regarding plume delineation and stability. The
plume is believed to be generally stable; however, Section
4 outlines additional steps, including both ongoing
monitoring as part of the Groundwater Monitoring
Program and additional investigation during the remedial
design phase, to be taken to further refine the
characterization of the site.
The text was revised to appropriately discuss this risk
range.

The latest available data was included in the draft final
report. The data supports the conclusion that MNA
processes are proceeding slowly within plume centers and
at depths near the Marsh Crust. The report was revised to
reflect this conclusion, and that MNA, as a stand-alone
alternative, is now considered less likely to achieve
cleanup within a reasonable timeframe, given analysis of
all the data.
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RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

59.

SectionlPage
Number

Page 9-14, Section
on Institutional
Controls

Comment

How will the ICs be enforced? What is the associated cost?

Response

Per Department of Defense (000) policy, the record of
decision (and by extension the feasibility study) will
document the remedy selection and, "...will describe the
IC objectives; explain why and for what purpose the
Institutional Controls (lCs) are necessary, where they are
necessary...." Ultimate responsibility for assuring that the
objectives are met remains with Department of the Navy
(DON) as the party responsible under CERCLA for the
remedy." (000, 2004).

The Navy evaluated potential institutional controls in the
draft final FS in a manner that ensured that public health
and the environment are adequately protected. The FS
included:

• a preliminary IC evaluation and objective,
• the identification of any proprietary controls

(e.g., an Environmental Restriction Covenant and
Agreement with DTSC and deed restrictions),

• the mechanism to ensure that the permission of
the Navy is obtained prior to disturbance of the
shallow aquifer by the property owner/occupant.

Additionally, ICs will detail:
• the owner/occupant would be required to submit

a groundwater management plan to the Navy
addressing sampling and analysis and
appropriate disposal of contaminated
groundwater along with its request for approval,

• the owner/occupant would then be required to
abide by the approved groundwater management
plan and any other conditions of approval.

The costs for performing these administrative functions
was included in the FS. In addition, the duration of the ICs
was estimated along with a fixed annual cost. The costs
were estimated with sufficient accuracy for a feasibility
study analysis (+50 percent /- 30 percent).
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RESPONSE TO EPA COMMENTS - Draft Groundwater Remediallnvestigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

60.

61.

62.

63.

64.

65.

SectionlPage
Number

Page 9-16, Section
9.3.3

Page 9-16, Section
9.3.4

Page 9-16, Section
9.3.5

Page 9-28, Section
9.4.5

Page 9-32, Section
9.5.7

Page 9-32, Section
9.5.8

Comment

As far as the MNA component of the remedy is concerned, it is no different
from the no action alternative with regards to long term effectiveness and
permanence and so should receive a ranking of lout of5. However, the lC
component of the remedy gives this alternative a slightly better ranking in
terms of long term effectiveness and permanence than no action and for this
reason a ranking of 2 out of 5 can be used.
Like the no action alternative, MNA does not use any treatment to reduce
mobility, toxicity or volume and so deserves a ranking of lout of5.

The same logic thread should be used for evaluating short term effectiveness as
was used in Section 9.2.5. In Section 9.2.5 the lack ofICs gave this criteria a
low ranking, even though no wells were going to be placed. In Section 9.3.5,
putting in a few wells is considered low risk, yet the placement of ICs is not
mentioned. Please use consistency in evaluating the criteria between
alternatives.
How can this alternative receive a higher ranking than MNA and no action
when there is more short term risk from construction activities on site? Please
use consistent logic here.

The assumption that the basewide groundwater monitoring program could
absorb some of the costs of monitoring is not allowable. The basewide
groundwater monitoring program will in all likelihood terminate with the
completion of the last ROD signed for the base. Any groundwater monitoring
requirements are considered part of the permanent remedy for as long as the
remedy is in operation and as such must be factored into the cost for the
duration of the remedy. Please redo the cost estimates with this fact in mind.
Typically, when something is listed in order of preference, the most preferred
alternative is listed first. Therefore, this paragraph should list Alternative 3
first, then Alternative 2 and lastly Alternative I. Cost is usually not considered
a significant factor in community acceptance of the best remedy unless the
remedy is prohibitively expensive (none of these remedies are very costly).

Response

Comment noted. The comparison of alternatives has been
revised and a qualitative analysis is now presented in
Figure 9-5. In the revised analysis, Alternative 2 ranked
"low" with regards to long term effectiveness and
permanence.

Comment noted. The comparison of alternatives was
revised and a qualitative analysis is now presented in
Figure 9-5. In the revised analysis, Alternative 2 ranked
"low" with regards to reduction of contamination through
treatment.
The comparison of alternatives was revised and a
qualitative analysis is now presented in Figure 9-5. In the
revised analysis, Alternative 2 ranked "moderate" with
regards to short term effectiveness.

The comparison of alternatives was revised and a
qualitative analysis is now presented in Figure 9-5. In the
revised analysis. Short term effectiveness takes into
account the increased risk due to the remedy as well as the
effectiveness of the remedy in the short term. Therefore,
Alternatives 3,4, and 6 performed more favorably than
MNA (Alternative 2) on this criteria because the estimated
treatment timeframes are substantially shorter for these
The cost estimate was revised to include the costs of all
required groundwater monitoring.

Comment noted. This section was revised to take into
account that community and State acceptance will be
assessed in the ROD following comment on the RI/FS and
the proposed plan.
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RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

Minor-I

Minor-2

Minor-3

Minor-4

SectionlPage
Number

Page 1-5, Section
1.1.2, first
paragraph

Page 3-4, Section
3.1.3, last
paragraph, first
sentence
Page 4-4, Section
4.2.2, last
paragraph, first
sentence
Section 8.0
Identification and
Screening of
Technologies, Page
8-1

Comment

What is a screening lot?

Insert the word "that" between the words "reports" and "are".

Reword to correct grammar.

"Sepia" is referenced throughout this section. It appears that this was a spell
checker substitute for U.S. EPA. Please use the correct acronym.

Response

The tenn "screening lot" refers to the past operation of
staging used equipment for screening, prior to either off
site disposal, salvage, recycle, etc. The text was revised
for clarity.
The text was revised accordingly.

This section was revised for clarity.

This was corrected throughout the document.

Comments from EPA Office of Regional Counsel, dated December 2003
I. General comment The FS is somewhat confusing as to whether Alternative 3 includes the

regarding possibility of air sparging and using vapor extraction wells. The discussion in
Alternative 3-- chapter 8 indicates that air sparging is not retained as an alternative (page 8-
biosparging 10), and the ARARs charts (Table 4-1 in Appendix C and Table 7-4) state that

the recommended alternative does not include vapor extraction and treatment.
However, page 9-23 raises the possibility that air sparging "could be used" in
Zone 2, and that "engineering controls for vapor capture and treatment may be
considered." This should be clarified.

The report was revised to clarify that the retained
biosparging alternative is to be implemented with low
injection pressures so that vapor capture will not be
required, but vapor wells will be installed as a contingency
to avoid possible risks to sensitive receptors such as local
residents. In addition, Section 8 of the draft final report
retained air sparging for further analysis in Section 9.

2. Sec. 7 and
Appendix C -
ARARs

Many ofthese comments refer to the ARARs discussions and tables in both
Section 7 and Appendix C. EPA notes that both drafting and review of this
document could be facilitated by having only one ARARs discussion and set of
ARARs tables. Review of the ARARs is also made more difficult by putting
the ARARs tables in Appendix C in the middle of the each portion of the
ARARs text. Finally, we are curious why the Navy divided the location
specific ARARs tables into separate federal and state tables.
Other than the general and editorial comments, our comments are arranged by
potential ARAR rather than by page number, since the discussion of each
potential ARAR is found in a multitude of places (Sec. 7 text, Sec. 7 tables,
Appendix C summary text, Appendix C detailed text, and Appendix C tables).

The complete ARARs section was included in Section 7 of
the draft final report text.

P:\2002 Projects\22-052 RI FS Alameda Point\RTC - Agency Comments\l EPA Comments_2004-09-10_fina1.doc
9/8/2004

Page 16 of22



RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

3.

4.

5.

6.

7.

8.

9.

SectionlPage
Number

Page 7-1.

Page C-I-3 fourth
paragraph, third
line
Page C-I-3, fourth
paragraph, end of
next-to-Iast line
Page C-3-2, sec.
3.1.1, par. 2

Chemical-specific
ARARs

Chemical-specific
ARARs

Chemical-specific
ARARs

Comment

The document (fourth paragraph p. 7-1) refers to "TBC ARARs," which is not
technically correct, since TBC criteria are not ARARs; therefore, EPA
recommends that the wording be changed to "To-be-considered criteria." If the
Navy chooses to adopt a TBC criterion as a requirement, then in the ROD it
should be made clear that the requirement is no longer just a TBC, but rather a
performance standard with which the chosen remedy must comply.
Should "Alameda Point Site 5" be "Site 25"?

The comma at the end of the line should be change to "or."

Should "OU-5" be changed to "Site 25"?

Health advisory for naphthalene. EPA considers the health advisory level for
naphthalene to be a TBC rather than an ARAR. EPA 822-R-02038 (Drinking
Water Standards and Health Advisories) states that a health advisory is not a
legally enforceable federal standard, but serves as technical guidance.
MCLs. The tables list both State and federal MCLs. The Navy should include
only the more stringent. The text on page 7-1, text in Appendix C, and
Appendix C Table 2-2 all indicate that the State MCL for benzene is the more
stringent and is the controlling ARAR. EPA recommends that the federal MCL
be removed from the tables to avoid confusion.
SMCLs. The tables include SMCLs as a TBC but state that they do not
directly relate to any contaminants of concern. Thus, it is unclear why the
SMCLs are considered a TBC, or what SMCLs are being considered. The text
at C-2-4 indicates that SMCLs for asthetic qualitities such as odor are
considered to be TBCs. Unless the Navy expects to select this SMCL as a
performance standard in the ROD, it is not necessary to discuss this in either
the FS or the ROD.

Response

The reference to "TBC ARARs" was removed.

The text was revised accordingly.

The text was revised accordingly.

The text was revised accordingly.

Comment noted.

Comment noted. Both federal and state requirements were
listed in Table 7-2 to document that the federal MCLs were
considered and that the more stringent level was used as
the controlling ARAR.

The discussion of SMCLs was removed.
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RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

10.

11.

12.

SectionlPage
Number

Chemical-specific
ARARs

Location-specific
ARARs

Location-specific
ARARs

Comment

Water quality standards. It is not clear why these are included when the
contaminants are not migrating or discharging to surface water.

General comment: Several of the proposed location-specific ARARs deal with
laws generally requiring that actions do not harm the Bay or wildlife. It is not
clear how the particular remedial alternatives being discussed in this FS could
cause such harm, although there is some mention in the FS (p. C-3-3) of
sediment being generated by construction activities, ofwells being a route for
entry of sediments and illegal surface dumping of toxic chemicals, and the
potential risk oftoxic pollutants dumping into marine waters. If the Navy in
fact considers these laws to be ARARs, it should more clearly state which
specific remedial action could implicate which specific portion of each law.
Additionally, if there are concerns such as those noted on page C-3-3, the Navy
should also discuss whether there are any action-specific ARARs which
address those concerns. For example, if the concern is disposal of
contaminated remediation waste, the Navy should explain how the waste is to
be disposed of, and discuss the action-specific remedies related to that disposal.
Ifthe concern is members of the general public taking remediation waste and

illegally dumping it, or birds being exposed to remediation waste, then the
Navy needs to discuss whether there are any action-specific ARARs for storage
or management of remediation waste. Ifthe concern is runoff from the site, the
Navy should consider whether substantive portions of the State's general
permit for stormwater discharges from construction sites greater than one acre
should be considered an ARAR.
Fish and Wildlife Coordination Act. EPA questions whether this remedial
action will involve a waterbody being "impounded, diverted, the channel
deepened, or otherwise controlled or modified" such that this Act should be
considered an ARAR.

Response

The requirement was originally included in case
groundwater to surface water pathway was completed;
however, this was overly conservative. Existing data
indicates that contamination has not migrated to Oakland
Inner Harbor, the plume is stable to decreasing, and none
of the proposed remedial alternatives would impact surface
water. Therefore none of the requirements pertaining to
surface water or the costal zone are ARARs.
This section was revised to be consistent with the
conceptual site model.

See Comment 10. Inclusion of this act was overly
conservative. The draft final report identifies this act as
"not an ARAR."
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RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

13.

14.

15.

16.

17.

SectionlPage
Number

Location-specific
ARARs

Location-specific
ARARs

Location-specific
ARARs

Location-specific
ARARs

Action-specific
ARARs

Comment

Water quality standards. The inclusion of water quality standards as ARARs is
confusing for several reasons. First, they are included, but not consistently, as
both chemical-specific and location-specific. Under chemical-specific ARARs,
the comment in the FS table is that the contamination is not migrating to
surface waters. Under location-specific, there is mention of the remedial
actions possibly affecting the San Francisco Bay. It needs to be clarified
whether the actions could in fact affect the Bay, and, ifso, how. It would also
be helpful to explain what specific WQS are considered to be relevant and
appropriate. For example, there is a citation to the California Toxics Rule, but
no discussion ofwhether there are any specific toxic pollutants covered by the
California Toxics Rule that the Navy expects could be discharged to the Bay
during the remedial action. (Additionally, the text on page C-3-2 refers to 40
CFR 137.38, whereas the ARARs table refers to 13 1.38.)
CZMA. Here, too, it needs to be clarified whether the actions could in fact
affect the Bay, and, ifso, how. Page C-3-6 indicates that a remedial action
could result in sediment deposit in coastal waters. It is unclear which of the
alternatives could have that result, and how. If the Navy in fact concludes that
CZMA is an ARAR, the specific sections ofthe CZMA with which the
remedial action must comply should be specified.
McAteer-Petris Act. Same comment as regarding CZMA.

California Water Pollution Prohibition Act. It is unclear how any of the
remedial alternatives could implicate this law. If the concern is with regard to
materials passing into waters of the State, the Navy should more clearly discuss
how remediation wastes will be disposed of and whether the proposed means
of disposal triggers any ARARs.
BAAQMD requirements. The tables indicate that certain BAAQMD
requirements in Rules 2 and 47 are relevant and appropriate, but that they
would be applicable "if the biosparging were converted to air sparging, and
vapor extraction and treatment were added." The implication is that if the
biosparging were not converted to air sparging, then the Navy considers these
requirements to be appropriate and relevant for the biosparging. This should be
clarified. Also, the text on page 8-1 I suggests that even with the biosparging,
there may be vapor extraction, although the ARARs table suggests that vapor
extraction would only be used with air sparging. This should be clarified.

Response

See Comment 10. Theses standards were originally
included in case the groundwater to surface water pathway
was completed; however, this was overly conservative.
Existing data indicates that contamination has not migrated
to Oakland Inner Harbor, the plume is stable to decreasing,
and none of the proposed remedial alternatives would
impact surface water. Therefore none of the requirements
pertaining to surface water or the costal zone are ARARs

See Comment 10.

See Comment 10.

See Comment 10.

This section was clarified to detail that these requirements
are applicable for Alternatives 3, 4, and 5, which
incorporate a SVE system to capture any fugitive vapor
emissions. BAAQMD requirements are relevant and
appropriate when the SVE system is operational.
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RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

''-.. .. /

Comment
No.

18.

19.

20.

21.

SectionlPage
Number

Action-specific
ARARs

Action-specific
ARARs

Action-specific
ARARs

Action-specific
ARARs

Comment

SIP. It is unclear what specific portions of the SIP are considered to be
ARARs, and whether they add any requirements beyond the BAAQMD
requirements. Additionally, the reference to the Clean Air Act in Table 4-1 of
the Appendix should be to 42 USC, not 40 USc. Also, the text on page C-4-3
indicates that NAAQS are relevant and appropriate requirements because they
are not enforceable. EPA's position is that because NAAQS are not
enforceable, they are not considered to be ARARs. However, State
requirements based on the NAAQS could be ARARs.
RCRA characterization requirements. The text in chapter 7 indicates that
RCRA requirements regarding characterization of hazardous waste would be
included, and Appendix C discusses at length the requirements regarding
characterization of waste under RCRA and State law; however, none of these
requirements are included in the ARARs tables. EPA generally considers
requirements to characterize waste such as those found in 22 CCR 66262.11 to
be action-specific ARARs. The Navy should indicate whether there are any
ARARs of this type given that the FS (p. C-I-9) indicates that some
investigation derived wastes may be generated during the remedial actions.
RCRA management requirements. The text in Appendix page C-4-2 mentions
RCRA requirements for management of solid and hazardous waste, but none
are included in the tables. The text also indicates that groundwater from some
wells at the center of the plume has the potential to be classified as a RCRA
hazardous waste, and that "the appropriate requirements for storing,
manifesting, and transporting this material for final disposal will be followed if
soil cuttings and well purge water are classified as RCRA characteristic
hazardous waste," but does not indicate what those requirements are. EPA
recommends that the Navy consider whether the RCRA management
requirements identified by the Navy in the recently-submitted FS for Site 26
groundwater are also ARARs for this action. Additionally, the implication
from the discussion in the Appendix is that any remediation wastes would be
disposed of off-site; however, this is not clear, and should be clarified.
Disposal ofwastes. As noted above, the Appendix indicates that some wastes
will be generated during remedial action. EPA recommends that the Navy
clarify how such wastes will be disposed of and whether there are any
requirements which are applicable or relevant and appropriate to such disposal.

Response

The BAAQMD requirements listed are considered federal
ARARs because they are included in the SIP. References
to the Clean Air Act were corrected. NAAQS are
identified as "not an ARAR" in the draft final report.

RCRA characterization requirements were listed as
potentially applicable ARARs in both the media specific
and action specific ARARs tables.

RCRA characterization requirements were listed as
potentially applicable ARARs in both the media specific
and action specific ARARs tables. Specific requirements
for storage and transport are shown in the action specific
ARARs tables.

Section 7.1.4.1 summarizes the wastes that will be
generated as part of this investigation and the criteria to
determine if the wastes would be considered RCRA
characteristic. More specific requirements are listed in
Table 7-5.
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RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

22.

23.

24.

25.

26.

27.

28.

SectionlPage
Number

Action-specific
ARARs

Action-specific
ARARs

P.8-1.

Sec. 8.1, p. 8-1,
second paragraph,
second sentence
Sec. 8.3.2.1, p. 8-3,
Deed Notification.

Page 8-4,
"Institutional
Controls" General
Screening.
Sec. 9.1, page 9-3
and following 
Evaluation criteria

Comment

Monitoring. The FS recently submitted by the Navy for Site 26 groundwater
includes several RCRA ARARs regarding monitoring. The Navy should
consider whether those ARARs should be included in this FS.

NPDES. The FS includes substantive portions ofa NPDES permit as relevant
and appropriate. This is somewhat confusing. First, the text at C-4-2 says,
"The proposed response alternatives do not involve discharge of wastes to
surface water. However, in the event ofa discharge to the surface waters the
DON will comply with substantive effiuent limitations of an NPDES permit..."
This should be clarified; specifically, the Navy should clearly indicate whether
it intends to discharge any wastes to surface water. Additionally, the ARARs
table is overbroad and lists CWA 302-307 as the citation for the NPDES
requirements. Instead, the Navy should consider what NPDES requirements in
40 CFR parts 122 and 125 would be ARARs.
What is the reference to "Sepia" in the first paragraph? Is this a typo for
"USEPA"? Note that references to "Sepia" occur throughout the document.

It appears that the word "where" should be "which".

The discussion confuses deed notification with deed restriction. EPA does not
consider deed notification to be an effective LUC and prefers deed restrictions
and land-use covenants. EPA also recommends that at some point in the FS,
there should be a discussion of the layered approach and the need for both a
deed restriction in the Navy's transfer document and a LUC with the State.
Additionally, there needs to be a citation to the RWQCB requirements (third
bullet on page 8-3).
Because of the permanent nature of most ICs and the need for periodic
monitoring and enforcement ofICs, EPA does not concur that the cost ofICs in
general is necessarily low compared to more aggressive remedial technologies.

In this and the following section, the Navy assigns numbers for all the
evaluation criteria, including the threshold criteria of protectiveness and
compliance with ARARs. For the two threshold criteria, the Navy should
simply state whether the criteria are met rather than assigning numbers between
I and 5. It is neither necessary nor appropriate to develop complicated rating
schemes for these two criteria. An alternative has to meet them in order to be
considered further -- it can't partially mcet thcm.

Response

RCRA ARARs regarding monitoring are relevant and
appropriate to discrete waste management units. This is
not the case at this Site; therefore, the RCRA monitoring
requirements are not ARARs.
See the response to comment 10.

This typo was corrected throughout the document.

The text was revised accordingly.

The discussion of deed restrictions and LUCs was revised
accordingly.

Comment noted. See the response to comment 59 from the
EPA Remedial Project Manager (RPM).

The comparative evaluation in Section 9 was revised. The
evaluation was revised to reflect the requirement that each
alternative must be able to meet the specified ARARs.
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RESPONSE TO EPA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comments from Dr. Sophia Serda, EPA Toxicologist, dated December 2003

I. General Most of the risk assessment text is taken verbatim from the January 2000
Baseline Human Health Risk Assessment, FISCO Alameda Facility/Annex
Site. In fact, the major changes are the benzene & naphthalene concentrations
terms used to calculate tier 2 risk.

Comment
No.

29.

30.

31.

32.

33.

34.

2.

SectionlPage
Number

Sec.9.1--ARARs

p.9-14,
Institutional
Controls to
Accompany MNA

9.3.1. page 9-14.
MNA-
protectiveness
9.3.2. MNA-
compliance with
ARARs.
9.3.7. MNA--cost

Line item 5 (p. 3)-
5-year review

General

Comment

It is not appropriate to rank "applicable" ARARs higher than "relevant and
appropriate" ARARs. As noted on page C-I-2 of the FS, when the analysis
determines that a requirement is both relevant and appropriate, such a
requirement must be complied with to the same degree as if it were applicable.
Thus, the selected alternative needs to comply with all ARARs, regardless of

whether they are applicable, or relevant and appropriate.
There needs to be monitoring of the ICs at least annually. The Navy needs to
commit to being a party to, and enforcing, the LUC (see Navy's 2000
agreement with the State of California regarding LUCs), and the Navy should
commit to having a deed restriction in the Navy's deed transferring the
property. (It appears from the line items in Appendix F that a deed restriction
is in fact contemplated.)
It is not clear whether the Navy considers this criterion to meet the threshold
criterion of overall protection of human health and the environment.

It is not clear whether the Navy considers this criterion to meet the threshold
criterion of compliance with ARARs.

It is not clear whether the cost estimate includes the costs of implementing,
monitoring, and enforcing the ICs. (It appears from Appendix F that some IC
costs are contemplated.)
Limiting review to every five years is insufficient. There needs to be at least
annual monitoring of ICs, under either the MNA or the biosparging remedy.

Contamination remains in groundwater I recommend soil vapor sampling be
conducted biannually to ensure the vapor concentrations are not increasing.
Also, I recommend that future construction on the property require both
periodic soil vapor sampling and buildings be built with vapor barriers and
ventilation systems.

Response

The comparative evaluation in Section 9 was revised. The
evaluation was revised to reflect the requirement that each
alternative must be able to meet the specified ARARs.

Comment noted. See the response to comment 59 from the
EPA RPM. The frequency of monitoring will be
determined based on site-specific conditions in the
remedial design phase (000 2004).

The text was revised to clarify.

The text was revised to clarify.

See the response to comment 59 from the EPA RPM
regarding the level ofdetail for ICs that was included in
the FS.
Comment noted. The frequency of monitoring will be
determined based on site-specific conditions in the
remedial design phase (000 2004).

Comment noted. The original consultant who prepared the
risk assessment for the baseline report also prepared the
risk assessment for this investigation so that project
institutional knowledge could be conserved. Contaminant
concentrations, including benzene and naphthalene
concentrations, were updated to reflect current site
conditions. In addition, concentrations of metals in
groundwater were included in the risk assessment.
Comment noted.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No. Section/Page
Number Comment Response

Comments from Marcia Liao, Department of Toxic Substances Control (DTSC) Remedial Project Manager (RPM) for Alameda Point, dated February 24, 2004

1.

2.

3.

Overall
Comment

Section I 
Site
Identification
and Boundary

Section I 
Site History

The document is concisely written, nicely organized and makes effective use of
tables, figures and appendices to explain a rather complex set of data collected
over a period of more than ten years by various contractors. However, many of
the statements and/or conclusions are not necessarily supported by the data.
Others are drawn from earlier studies or work by non-Navy entity where the
status ofDTSC concurrence is unclear. Substantial efforts to claritY and/or
substantiate these conclusions or statements will be necessary.
The affected area, as Page I-I, Figures 1-2 and 1-3 of the document indicate,
also underlies residential parcels 178, 179, 180 and 184 at Alameda Point.
These parcels are currently used for a school (George Miller Elementary), a
daycare center (Woodstock Child Development Center) and residential housing
(Marina Village) and designated as Installation Restoration (IR) sites 30 and
31. They are not part oflR Site 25. The title of this RIIFS document is
incorrect. Please revise it (please also see FISCA Comment #4).

It is worth noting that these residential parcels at Alameda Point (i.e. Parcels
178, 179, 180 and 184) were historically part of FISCA or Alameda Annex and
are believed to have been impacted by industrial activities (see FISCA
Comment #5). Given their close proximity, it is likely that IR Site 25,
particularly the southeastern portion of Parcel 181, was also subject to
industrial use at one time. Please:
• Provide detailed site history for Parcels 178, 179, 180 and 184 in the report;
• Make efforts (e.g. review of aerial photos and interview with former

Alameda Naval Air Station employees) to identify the "large structures of
unknown use on the eastern half of' IR Site 25 (see page I ~ II, 3'd
paragraph);

Discuss the possibility that the historical soil staining observed near present
day intersection of Mayport and Kollmann Circles at Parcel 181 ofiR Site 25
is linked to past industrial activities extended from the FISCA site.

The draft final remedial investigation (RI) / Feasibility
Study (FS) report was revised in response to agency and
community comments on the draft report.

References to Parcels 178, 179, 180 and 184 were added,
along with the clarification that although those parcels are
outside of the Operable Unit (OU) 5 boundaries, the
remedy selected will affect all the parcels under which the
benzene and naphthalene plumes exist. The document title
will remain unchanged since the plume centers, and by
extension the presumed contaminant sources, are present
on Alameda Point Installation Restoration (IR) Site 25 and
Alameda Annex IR Site 02. Alameda Point IR Site 30 and
31 are being investigated separately.
Site history for Parcels 178, 179, 180 and 184 was added
to the draft final report, as appropriate to discuss potential
groundwater contamination sources. Detailed site history
for Parcels 178, 179, 180 and 184 will be provided in the
investigation reports for Alameda Point IR Sites 30 and 31.

The analysis of the aerial photos was expanded in Section
1.2.1 to claritY the chronology of construction activities on
the site, especially in the eastern half of Site 25.

The site history information pertaining to the soil staining
at Mayport and Kollman Circles was expanded. The aerial
photograph showing the staining was included as Figure 1
6. Available information about potential contamination
sources was included in Section 4.4.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

4.

5.

6.

7.

8.

SectionlPage
Number

Section 2 - IR
Site 25
Removal
Action

Section 2 - Fill
Material

Section 2 - Fill
Material

Section 3 
Previous
Investigations

Section 3
Previous Soil
Investigation

Comment

Page 2-1 indicates that a park is located on the northern side ofIR Site 25 and
the park was the location of a previous Navy removal action to address
polynuclear aromatic hydrocarbons (PAHs) in shallow soils. Similar
references have been made at a number of places throughout this report (e.g.
Section 4.4.1). Please note that the subject removal action, conducted between
November 2001 and September 2002, encompassed a total area of
approximately 25.6 acres, which is much more than just the park or the
northern section of IR 25 as indicated in the report. Also note that the removal
involved only top two feet of soil and did not address the PAH contamination
in deeper soil. Please revise the report accordingly.
Please clarify if dredge spoils from the seaplane lagoon had been used as fill
materials at the subject site (page 2-2). If indeed so, please provide further
details such as periods of dredging and approximate locations of filling.

It appears that industrial wastes, in addition to dredge spoils from surrounding
water bodies, may have been used as fill materials at the subject site (page 4
25). For clarity and completeness, please include this information in the
discussion of fill origins in Section 2.1.
Please provide a list of agency concurrence status on all previous investigation
reports referenced in this Rl.

This section docs not include any discussion on previous soil investigations.
Since spills/releases from past industrial activities and contaminated fill
material are believed to be the sources ofgroundwater contamination, a
discussion on previous soil investigation at the subject site -- such as those
pertaining to chemicals of concern (COCs) -- is considered essential to the
understanding of contaminant sources and should, therefore, be included in the
RI (please refer to Comment #20 and DTSC's Geological Services Unit
comments regarding COC selection). DISC recommends that soil sampling
maps for each COC be presented in this report. The maps should allow easy
retrieval ofpertinent information such as sampling depth and locations where
the contaminant concentration exceeds the screening level.

Response

The discussion of the past removal action was clarified,
and expanded. The text was revised on page 2-1 for
accuracy and Section 3.3 was expanded to discuss the
October 2000 removal action in Clover Park and the
subsequent removal action covering a larger portion of
Parcel 181.

The report was revised to refer consistently to the dredged
fill materials being generated from San Francisco Bay and
the Oakland Inner Harbor. There is no documentation that
dredge materials originated from Seaplane Lagoon were
used as fill material in the area. Additionally, a review of
historic aerial photographs shows the area around IR Site
25 as complete prior to the construction of what is now the
Seaplane Lagoon.
The report (specifically in Sections 2.1 and 4.4.1) was
revised to detail that industrial waste could have been a
potential source of fill material.

A list of the documents providing Site specific information
used in this report were listed in the new Table 3-1.
Information about the review status of each document (that
is, draft, draft final, or final) was provided in Table 3-1.
A discussion of previous soil investigations was added in
Section 3.3. A discussion of contaminants of concern
(COC) identified in previous reports, as well as soil data
for benzene and naphthalene was included in Section 4.3.
The revised RI/FS report will provide specific references
to other reports that contain chemical concentrations maps
for various chemicals detected in the soil.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

9.

10.

11.

12.

SectionlPage
Number

Section 3
Well
Decommission
ing

Section 3.2
Previous Soil
Gas
Investigation

Section 3.2 
Previous Soil
Gas
Investigation

Section 4
Soil
Contamination!
Sources of
Contamination

Comment

According to Sections 3.1.4 and 4.2.2, up to 49 monitoring wells have been
destroyed at the subject site by remedial actions and construction activities.
Please clarify if these wells have been decommissioned in accordance with
California Water Well Standards, Bulletin 74-81 and supplemental bulletins
including Bulletin 74-95.
Section 3.2 indicates that up to 355 soil gas samples have been collected in six
different studies over a period of more than ten years at the subject site.
However, Figure 3-5, the only pictorial presentation of previous soil gas
investigation, depicts only the four soil gas probes installed in 2002. Please
provide a map showing the locations and depths of all soil gas samples
collected to date and highlight those where the vapor concentrations exceed the
target levels listed in U.S. EPA's Subsurface Vapor Intrusion Guidance (see
FISCA Comment #15).

The six studies reported in this section do not include the 1999 work by TtEMI
entitled "Updated Alameda Point/Alameda Annex Benzene Soil-Gas
Investigation." This particular TtEMI study is referenced in Section 4.3, in
supportive of Navy's assertion that human health risks associated with benzene
volatilization from groundwater is negligible (see Comment #14). Please
clarify any agency concurrence status on this TtEMI study and determine if this
document should be listed as one of the previous soil gas investigations in
Section 3.2.

Section 4.1 asserts that soil contaminants do not appear to correlate with
groundwater contamination. Section 4.4 states that the source(s) of
groundwater contamination has not been located despite several
characterization efforts (page 4-24) and that these potential source area(s) (i.e.
the past spills or contaminated fill materials) do not appear to be acting as
ongoing source material continuing to leach contaminants to groundwater. It
is, however, unclear if any soil samples (shallow as well at depth) had been
collected at or near the plume center(s) and if they have conclusively
demonstratcd that the contaminant level at these potential source areas is

Response

Section 4.1.3 was revised to include a summary of the
results of the 2001 well inventory conducted to support the
Basewide Groundwater Monitoring Program. However,
limited data exists about the procedures used to
decommission the monitoring wells.
The discussion of soil-gas data was expanded. New Figure
3-6 was added to show the location and maximum benzene
concentrations (relative to generic screening levels from
EPA vapor intrusion guidance) from all previous soil gas
samples collected at the site. Figure 4-34 was also added
to demonstrate the relation of the groundwater plume to
locations were benzene vapor concentrations exceeded the
2nd tier screening level (50 times the generic screening
level) specified in EPA vapor intrusion guidance. Please
see the response to comment 15 from the DTSC RPM for
Fleet Industrial Supply Center Oakland Alameda
Facility/Alameda Annex (FISCA) for discussion on
appropriate soil-gas target levels.
This report was added to the list of previous soil-gas
investigations in Section 3.2. This document is listed as an
"Updated" document. Final agency concurrence on this
document has not been documented; however, the draft
final report does not rely solely on the findings of this
study to support its conclusion. The draft final report
provides results from the 2002 U.S. Coast Guard risk
evaluation of the vapor intrusion pathway (Appendix B),
and provides a revised evaluation ofthc vapor intrusion
pathway using the most current soil gas and groundwater
data from the site.
While the available soil data does not prove conclusively
that there is not an ongoing source present at the site, there
is some naphthalene soil data available, collected from
locations across the area including some within or near the
current plume centers. The limited data does not indicate
the potential for high-grade source materials, but does
reflect elevated concentrations in soils near plume centers.
Sections 4.3 and 4.4 were revised to include a discussion
of the data collected to date and its implications regarding
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

13.

SectionlPage
Number

Section 4
Soil Gas
Contamination

Comment

negligible.

Generally, DTSC believes that if soil contaminant level at the source area is
non-detect or negligibly low, it may be concluded that contaminants at the
source (e.g. past spills or contaminated fill material) have all been leached out
from the soil matrix and dissipated into the groundwater (aqueous phase) and
the source is "gone" or no longer releasing contaminants into groundwater.
This reasoning, understandably, relies exclusively on the assumption that the
soil was sampled and analyzed properly and the quality of the data is good
enough to withstand scrutiny.
In order to conclude with confidence that no known source of groundwater
contamination can be located at the subject site and that soil is no longer acting
as ongoing source material and is unrelated to groundwater contamination, it is
necessary that this RI re-examines the existing data and presents a case
satisfactory to the premises described above. It is recommended that this RI:
• Provide maps illustrating previous soil sampling locations, depths and

relevant chemical data (see Comment #8).
• Discuss soil sampling and analysis methodology and the data quality (e.g.

Was Encore used in soil VOC sampling? Was the soil sample taken at the
surface or at depth? What analytical method was used? How was the
detection limit?)

According to Section 4.3, approximately 10% of the 355 soil gas samples were
detected for benzene. Many of these detections were located outside of the
known groundwater plume. The highest reading was 17,000 ug/m3

, which the
Navy considers as an anomaly (see page 3-12). Based on the low detection
frequency and the observation that soil gas do not co-locate with the
groundwater plume, the Navy concludes that there is little correlation between
groundwater and soil gas contamination (see page 4-24), contaminants in
groundwater do not volatilize into the vadose zone (page 4-28) and soil gas is
not a complete exposure pathway (page 5-23 and Executive Summary
Paragraph 4) and therefore poses no threat to human health.
These conclusions appear to be derived without first considering a few critical
issues. For example, although the detection frequency has been low, benzene
and other VOCs have, after all, been detected in the soil gas in numerous
occasions throughout the past ten plus years. If they are not from the
groundwater, where do they come from? Besides, this Rl does not discuss field
conditions that could have complicated soil gas sampling. It is unclear, for

Response

possible source materials. In addition, the document was
revised to clarifY that previous soil sampling for VOCs was
limited to near-surface soil and previous characterization
ofVOCs in the vadose zone was based primarily on soil
gas results.

The expanded discussion supports the conclusion that the
available data, although insufficient to conclusively
determine whether there is a continuing source, is
sufficient select a remedial alternative with a reasonable
degree of confidence.

Limitations of the soil data were discussed in Section 4.3.
Section 4.5.5 was added to the draft final report to discuss
data gaps, including investigating potential soil sources in
the Mayport/Kollman Circle area.

A general discussion of data quality from previous
investigations was provided in Section 4.5; however, the
reader is referred to individual investigation documents for
a specific discussion of sampling methods and data quality
analyses from previous investigations.
Section 3.2 was revised to further clarifY that, although the
maximum benzene concentration in shallow soil gas
(17,000 Ilg/m3 about 300 feet east of EW-2) is still
considered anomalous, recent soil gas data collected in the
area (as part of the basewide monitoring program) have
detected elevated benzene (up to 262 Ilg/m3 in shallow soil
gas and 5,588 Ilglm3 in deep soil gas) that is likely
attributed to volatilization from groundwater near EW-2.
Continued monitoring will be performed in this area to
verifY benzene concentration trends in both soil gas and
groundwater.

Volatilization of benzene from the groundwater into the
vadose zone is a potential exposure pathway. Section 4.2
of the draft final RIIFS was revised to clarifY that this
potential has been addressed, and to expand the discussion
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No. SectionlPage
Number Comment

instance, if tight soil or high soil moisture has played a role in the low detection
of soil vapor. Furthermore, this RI provides little specific discussion on
underground utilities acting as preferential pathways for soil gas migration.
Given that extensive underground utility systems are present within the site
(see Section 2.4), it is important that utility lines be specifically evaluated for
their potential roles in the detection of soil vapor, particularly at locations
outside of known groundwater plume.

Because of the current and future expanded residential use of the subject site,
soil gas contamination is a genuine concern and needs to be rigorously
examined bcforc concluding it is unrelated to the known groundwater
contamination and does not pose threat to the on-site residents. DTSC requests
that this RI:
• Provide all soil gas data collected to date.
• Depict soil gas sampling locations on a map (see Comment #10) and

highlight those locations where VOCs were detected above the screening
level.

• Discuss field conditions that might have impacted soil gas sampling (e.g.
sampling depth, soil profile, depth to groundwater, soil moisture level,
etc.).

• Locate the utility layout for the project site and determine if utilities act as
preferential pathways assisting soil gas migration within the site.

• Provide indoor air sampling data as referenced on page 5-23 (Please also
discuss sampling methods and the data quality).

• Present soil gas incremental risk and hazard in a more accessible and
easily understood format (see Comment #1 8).

Response

of the site conceptual model and existing soil gas and
indoor air data.

The draft final report provides results from the 2002 U.S.
Coast Guard risk evaluation of the vapor intrusion
pathway, and provides a revised evaluation of the vapor
intrusion pathway using the most current soil gas and
groundwater data from the site. The data adequately
demonstrate that benzene and other VOCs present in the
vadose zone do not pose an unacceptable risk to human
health via the inhalation pathway.

Section 4.2.3 of the draft final report notes that, based on
previous and ongoing soil gas monitoring data, sewer and
storm drains do not appear to be acting as a preferential
conduit for contaminant migration in soil gas.

The RIIFS was revised to address the specific concerns as
follows:
• Section 3.2 was expanded to provide specific

references to previous reports containing soil-gas data.
• The requested figure were provided as Figure 3-6; see

the response to comment 10 for further details.
• Limitations of the soil gas data set were discussed in

Section 4.5.4.
• A subsurface utility layout map was provided as Figure

2-5 and discussed in Section 2.4.
• Indoor air data recently obtained from the Coast Guard

was provided in Appendix B and discussed in Section
3.2.

• The discussion of human health risk via the inhalation
pathway was expanded in Section 4.2. See the
response to comment 18 about the integration of
incremental risks from soil, indoor air, and
groundwater.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

14.

15.

16.

SectionlPage
Number

Section 4.3 
Soil Gas
Contamination

Section 5.8
Preferential
Pathways for
Groundwater
Migration

Section 6 and
Appendix B
Potential
Receptors

Comment

This section states, "In addition, human-health risks associated with benzene
volatilization have been found to be less than 10-6 (TtEMI, 1999a)." Please
clarify if this is consistent with the health risk presented in this RI (Table 6-1 of
this RI reports a cancer risk of2 x 10-5 for residents and 3 x 10-6 for school
children). Also, this statement is irrelevant to the understanding of nature and
extent of contamination and may be deleted from Section 4.
Section 5.8 correctly states that contaminated groundwater could migrate into
or along storm drain or other utility lines and eventually discharge into the
Oakland Inner Harbor or trenches during site construction work. Little specific
evidence was, however, presented in this RI to demonstrate that such migration
does not or will not occur at the subject site. To help close the gap, DTSC
requests this Rl:

• Provide sufficient details from the storm drain studies (Please include
evaluations on bedding materials as well as leaks).

• Clarify any agency concurrence status on the storm drain studies.
• Clarify if subsurface utilities other than storm drains had been

evaluated for their potential roles as preferential pathways.

Parcels 178, 179, 180, and 184 are presently used for homes, school and
daycare (see Comment #2). Residents and school children are current
receptors, not hypothetical or future potential receptors. Please correct it.

Response

This section has been revised to include a comparison of
all of the available soil gas data according to the USEPA
vapor intrusion guidance. The reference to the previous
risk calculation was removed from this section.

Available information about the potential for subsurface
utilities to act as preferential pathways was included in
Section 2.4 of the draft final report, including details from
previous storm drain studies and the status of agency
concurrence on these studies. However, the available
studies are not sufficient to prove that storm drains could
not be a preferential pathway for contaminant migration.
Therefore, Section 5.8.2 of the report has been revised to
highlight that while this potential pathway exists, ongoing
groundwater monitoring indicates that contamination is not
migrating northward into Oakland Inner Harbor at
detectable concentrations.
The text was revised accordingly.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

17.

18.

19.

SectionlPage
Number

Section 6 and
Appendix B
Presentation of
Risk
Assessment
Results

Section 6,
Integration of
Soil and
Groundwater
Incremental
Risks

Section 6 and
Appendix B,
Risk
Assessment
Methodology

Comment

This RI presents human health risk in a very brief synopsis in Section 6 and
leaves all details to Appendix B, which is a compact disk, assessable only
electronically. To make it easier for the stakeholder to decipher the
information and provide input in the RIfFS process, DTSC requires the
following:
• Include sufficient details in the main text (i.e. Section 6) to allow an

average reader understand the risk and its derivation, without wading into
the details in Appendix B. The reader should be able to know succinctly
(a) the selection criteria of the chemical of potential concern (COPC), (b)
the equations (illustrated by sample calculations) used to establish
exposure point concentrations, (c) the definition and reason for using the
500 and 725-foot radius Kriging, (d) the description and justification for
using Tier I and Tier 2 risk assessments, (e) the consistency and deviation
between the Navy's risk assessment approach and U.S. EPA's 1989 Risk
Assessment Guidance.

• Explicitly state that the risk presented herein is for groundwater only. It
does not include the incremental risk posed by the soil and therefore
represents only a portion of the total risk and hazard the residents and
workers are exposed to.

DTSC understands and supports the Navy's approach to address the
groundwater plumes jointly for all affected areas. But DTSC strongly believes
that the baseline risk assessment should consider all environmental media (i.e.
soil and groundwater) the receptors are exposed to. Given that some parcels in
the affected areas have not been subjected to risk assessment and therefore do
not have soil incremental risk results for ready integration, DTSC recommends
that this RI explicitly state, for each of the affected areas or parcels, when and
how (e.g. in the soil FS) the total incremental risks and/or hazards due to
exposure to both soil and groundwater are going to be presented.
Please clarifY the basis and agency concurrence on risk assessment
methodology used in this study including COPC selection, two-tiered approach
(i.e. Tier I and Tier 2), and block Kriging.

Response

The discussion of the risk assessment was expanded to
provide the requested level of detail, as follows:
• Section 6.4 was revised to include a table ofthe

calculated Exposure Point Concentrations for the
primary risk drivers and to explain that all analytes
with a frequency of detection greater than 5 percent
were retained as COCs in the risk assessment.

• Section 6.5 was added to discuss the selection of the
Block Kriging radii.

• The description and justification of using Tier I and
Tier 2 risk assessments was included in Section 6.4.

• Page 6-1 was revised to clarify that the risk
assessment was conducted in accordance with the
USEPA's 1989 Risk Assessment Guidance, and that
this risk assessment was conducted to evaluate the
potential risks to human health posed by hazardous
substances detected in groundwater at the site. Total
risks will be presented in future documents for each
IR Site.

The report was revised to clarifY that the risk presented in
the RIfFS report is for groundwater only, and that the total
risk for OU-5 (Parcels 181, 182, and 183) will be presented
in the OU-5 Proposed Plan. The report also clarified that
the incremental risk for groundwater exposure at other
Parcels 178, 179, 180, and 184 will be included in
documents associated with the applicable IR sites.

See the response to comment 17 about the basis of the risk
assessment methodology. See the responses to comments
from DTSC's Human and Ecological Risk Division
(HERD) regarding specific concerns about the
groundwater RIfFS.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

20.

21.

SectionlPage
Number

Section 6 and
Appendix B:
Detection
Limit

Section 6
Ecological
Risk

Comment

Table 2 of Appendix B indicates that chemicals not detected or detected less
than 5% of the time are eliminated from COPC consideration. However, the
upper range of detection limits reported appears to be high - 2,000 J.lg/L or
even 20,000 J.lg/L in some instances. Please review the data and determine
how wide-spread the high detection limit problem is. It is our opinion that non
detects are generally not meaningful if the detection limits are higher than the
screening levels established for the study (e.g. PRG, MCL).
The possibility exists that storm drain or other subsurface utility lines act as
preferential pathways for groundwater migration and result in the discharge of
contaminants into the Oakland Inner Harbor, impacting the ecological
resources in the area. Please discuss if this possibility has been considered in
the ecological risk assessments conducted for the subject site (also see
Comment # 15).

Response

The data were reviewed and additional discussion was
added in Section 6.4 and 4.5.4 regarding the significance
of elevated detection limits.

While preferential pathways for contaminant migration
may exist, ongoing groundwater monitoring does not
indicate that this is occurring. See the response to
comment 15.

Comments from Henry Wong, DTSC RPM for Fleet and Industrial Supply Center Oakland, Alameda Facility/Alameda Annex (FISCA), dated February 24,2004

I. Facility Name The RIIFS identifies Alameda Annex as the "Fleet and Industrial Supply The acronym for FISCO was changed to FISCA in Section
Center Oakland" and abbreviated as FISCO. Please note that the correct name 1 where it is first introduced along with the term "Alameda
of the former Navy base is the "Fleet and Industrial Supply Center Oakland, Annex." Alameda Annex is used throughout the report to
Alameda Facility/Alameda Annex" and abbreviated as either FISCA or refer to the FISCA property.
Alameda Annex. The Fleet and Industrial Supply Center Oakland property,
currently owned by the Port of Oakland, was a former Navy base located in the
City of Oakland.

2.

3.

Site
Identification

Pavement

Are there any differences between Operable Unit 5 (OU5), Installation
Restoration Site 25, and Parcel 181? If there are no differences, please provide
a statement indicating these nomenclatures identifY the same area.
Throughout the RI/FS, it reports that IR-02 is paved. The FISCA Basewide
Environmental Baseline Survey (EBS), dated December 30,1996, describes
IR-02, or the screen lot and scrap yard, as an unpaved area. In 2001, the Navy
completed surface soil remediation at IR-02, backfilled the excavation, and
compacted the fill to original grade. The Navy has not paved IR-02 upon site
restoration. IR-02 is currently unpaved. This discrepancy impacts the
discussion of fate and transport, human health risk assessment, etc. in the
RIIFS. The RIIFS should be revised based on the open bare soil condition at
IR-02.

The report was revised to clarify that the areas covered by
OU-5 and Alameda Point IR Site 25 are the same, and
contain Parcels 181, 182, and 183.
Section 2 of the draft final report was revised for clarity
and accuracy with respect to the current site condition at
FISCA IR Site 02. The human health risk assessment for
future residential receptors will reflect the planned site
conditions (that is, residential, primarily paved) as opposed
to current site conditions.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

4.

5.

Section/Page
Number

Site Boundary,
Figure 1-5

Marina Village

Comment

Figure 1-5 shows the benzene plume with a 50 IlglL isoconcentration
boundary. The plume would be larger if an I IlgIL contour line were to be
used. DTSC requests the RI/FS be revised to show the benzene plume with an
I IlgIL isoconcentration boundary. The outlined plume consists approximately
25% of Site 25,15% oflR-02, 25% ofMarina Village, 20% of FISCA IR-Ol,
and remaining 15% distributes among FISCA's BRAC Parcels 22, 23, 27, 28,
and 30, and the College of Alameda. Less than half of the plume is found at
Site 25 and IR-02. The RlIFS should be renamed to avoid the impression that
groundwater contamination is only found at Site 25 and IR-02.
The RlIFS identifies Marina Village as the "Alameda Point Residential
Parcels" and indicates that the area includes mostly residential housing and a
school. The RlIFS should also indicate the presence of a child care center
(Building 258).

The FlSCA Resource Conservation and Recovery Act (RCRA) Part B Permit
Application dated September 21, 1992 showed a property boundary
compassing the current FISCA property the Marina Village area. On June 28,
1993, DTSC issued the Hazardous Waste Facility Permit to the Navy with an
effective date from July 31, 1993 through July 31, 2003. The Hazardous
Waste Facility Permit has two important components: (a) allowed the Navy to
operate a hazardous waste storage facility at Building 5, and (b) imposed
RCRA corrective action requirements for all areas within the FISCA property
boundary as defined in the permit application.

The Navy closed the hazardous waste storage facility at Building 5 in 1999
and obtained DTSC's clean closure concurrence for the storage facility on June
9,1999. The Navy ceased the ability to operate as a hazardous waste
treatment and a storage facility in 1999. However, the Navy and all
subsequent landowners are required to comply with any remaining RCRA
corrective action requirements imposed by the 1993 Hazardous Waste Facility
Permit even the permit expired on July 31, 2003. RCRA corrective action
requirements do not expire like the permit. All past, current, and future
landowners for areas covered by the 1993 Hazardous Waste Facility Permit are
responsible to cleanup any contamination caused by past activities at FISCA.

Sometime after receiving thel993 Hazardous Waste Facility Permit, the Navy
transferred the operational control of the Marina Village from FISCA to
Alameda Naval Air Station. Marina Village currently lies within thc facility

Response

The plume maps were revised to include a IllglL contour
line, and the report was clarified to discuss how potential
risk associated with the portions of this plume that extend
into adjacent parcels beyond Alameda Point IR-25 and
FISCA IR-02 will be managed. However, the RIIFS report
retains the same title, as discussed in the response to
comment 2 from the DTSC RPM for Alameda Point.

The site history and land use descriptions for Marina
Village was revised to include the child care center.

The comment about the RCRA Part B permit is noted. The
IR Program activities at Alameda Point and FISCA are
intended to investigate and clean up contamination caused
by past Navy activities. This includes ongoing
investigations at the Marina Village Area as Alameda
Point IR Sites 30 and 31.

The requested information about the construction of
Marina Village was summarized in the Parcel 178
Evaluation Data Summary document (IT, 2001) prepared
as part of the Environmental Baseline Report for Alameda
Point. Parcel 178, and the adjacent areas in Parcels 179
and 180, will be further investigated as Alameda Point IR
Sites 30 and 31. The soil sources associated with the
benzene plume are believed to be located within Alameda
Point IR Site 25 and FISCA IR Site 02, and therefore a
discussion of potential soil contamination outside of these
locations is not included in this RIIFS report.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

6.

7.

8.

SectionlPage
Number

Current Land
Use at Marina
Village

Section I.1.2

Section 1.2.1

Comment

boundary ofAlameda Naval Air Station, which later renamed as the Alameda
Point.

Several big warehouses and storage areas hand occupied the Marina Village
area before the Navy built houses and created the Marina Village. Past Navy
operations may have caused soil and groundwater contamination in the Marina
Village area. The Navy had to install a liner and import clean soil before
constructing homes at the Marina Village. The ground surface at Marina
Village is currently above other adjacent areas due to this added buffer. OTSC
questions the rationale for such voluntary remedial activity and requests a full
chronology of events leading to Marina Village construction. OTSC also
requests submittal of all previous environmental investigations which prompted
the Navy to perform the voluntary remedial action. Since the Marina Village
coincides with the benzene plume as covered by the RI/FS, OTSC requests the
Navy to address this issue as soon as possible.
The environmental problems at the Marina Village, including homes, school,
and child care center, have not been fully investigated; however, the village
continues to be used by sensitive population. Please provide any
documentation and regulatory agency's concurrence that the current land use of
the Marina Village is appropriate. The Navy's response would directly impact
the RIfFS schedule.
The RI/FS states that the Alameda Annex comprises of 168 acres; however, the
1996 EBS reports the Alameda Annex amounts to 142.84 acres. Please correct
the RI/FS accordingly.
Please provide a figure showing Parcels 181, 182, and 183. Aerial photographs
from 1947 and 1958 show housing units and some large structures of unknown
use on the eastern half of Parcel 181. Please diseuss whether these large
structures were located in the Kollmann Circle area. Please describe the land
use between 1958 and 1968 for Parcel 181.

The Navy remediated the stained area near the intersection of Mayport and
Kollmann Circles. Please discuss the kind of remediation being performed at
the stained area, including types of the contaminations, concentrations,
confirmation samples and results, overseeing regulatory agencies, etc. Please
also discuss the relationship of this stained area with the benzene contaminated
plume.

Response

The requested information about Marina Village will be
provided as part of the RI/FS process for Alameda Point IR
Sites 30 and 3I.

The report was revised to report the accurate acreage of
FISCA.

Boundaries of Parcels 181, 182, and 183 were shown on
Figure 1-3. Additional site history for Parcel 181 was
added to the report in Section 1.2.1.

Past cleanup activities at Mayport/Kollman Circle have not
been verified and references to this removal effort were
deleted from the report. Section 4.5.5 was added to the
draft final report to discuss data gaps, including
investigating potential soil sources in the
Mayport/Kollman Circle area.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

11. Figure 3-2

12. Figure 3-4

13. Sections 3.1.3,
3.1.4, and 3.2

Comment No.

9.

10.

14.

SectionlPage
Number

Section 2

Section 3.1.3

Section 3.2

Comment

The RI/FS identifies IR-02 as a 12.5-acre site; however, other Navy documents
reference IR-02 to contain 10.65 acres. Please resolve the acreage discrepancy.
Please also revise the RI/FS to accurately state that the Alameda Point

Residential Parcels are comprised of residential housing, a school, and a child
care center.
The RI/FS expresses that the marsh crust was ruled out as a possible
groundwater contamination source in the RI/FS because the Marsh Crust
Feasibility Study concluded that the marsh crust did not merit remedial action.
Please note the remedial action for the marsh crust is an institutional control
prohibiting excavation below the threshold depth in accordance with the City
of Alameda Ordinance No. 2824. Institutional control was selected for the
marsh crush because other physical removal/treatment alternatives were
impractical and economically infeasible. The marsh crust remains a possible
groundwater contamination source and the RI/FS should be revised
accordingly.
The location for P181-MW46 seems to be incorrectly identified in Figure 3-2.
Please revise the figure accordingly.

Wel1s OU5-HP-37 and OS-HP-35 seem to be incorrectly depicted. Please
revise the figure accordingly.

The RI/FS has not included groundwater and soil gas data col1ected by other
parties. For example, data from wel1s RA-I through RA-5 sampled in February
2000, and wel1s ERM-HP-OI through ERM-HP-09 sampled in March 2001 are
not reported. Benzene concentration for groundwater at ERM-HP-7 at 15 to 19
feet below ground surface (bgs) is 710 Jlg/L. This well reveals benzene
contamination extending beyond IR-02 and into FISCA IR-OI, and maybe the
Col1ege ofAlameda. DTSC requests the RI/FS to include all existing data for
evaluation.
The RI/FS discusses previous soil gas investigations from 1989 to 2002. The
detected benzene soil gas concentrations range from around 10 to 17,000
Jlg/m3

• The Navy is also collecting soil gas periodical1y via soil gas monitoring
probes. DTSC requests the RIfFS to include all soil gas data presented in
tables and all sampling locations depicted in figures. These data must include
soil gas sampling events by all parties.

Response

The report was revised to report the accurate acreage, and
the description of Parcels 178, 179, 180, and 184 was
revised to note the presence of residential housing, a
school, and a day care center.

The discussion of the Marsh Crust FS in Section 3.1.3 was
revised to claritY the nature of the remediation decision,
and the discussion of the conceptual site model in Section
4.4.2 was revised to clarify that while the Marsh Crust may
be contributing in Part to the contamination observed in
groundwater, it is not a primary source of the
contamination in groundwater at the Site.

The figure was revised accordingly.

The figure was revised accordingly.

The additional data was provided in Appendix A, including
the requested data and additional sampling data from the
basewide groundwater monitoring program.

See the response to comment 13 from the DTSC RPM for
Alameda Point.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

15.

16.

17.

18.

19.

20.

21.

SectionlPage
Number

Sections 3.2
and Section 6,
and Appendix
B

Section 4.1

Section 4.2.3
and Tables A-I
and A-3:

Figure 4-12

Tables A-I and
A-3

Sections 4.2.6,
4.3, 5.8.2, and
6

Section 4.4

Comment

The U.S. Environmental Protection Agency (U.S. EPA) has published the
"Draft Guidancefor Evaluation the Vapor Intrusion to Indoor Air Pathway

from Groundwater and Soil" (Subsurface Vapor Intrusion Guidance) in
November 2002. Table 2c of this guidance shows that a target shallow (i.e.,
less than five feet bgs) benzene soil gas concentration of 3. I ltg/m3 corresponds
to a target indoor air risk of IE-06, based on an attenuation factor of 0.1. A
comparison with this target level would invalidate previous conclusions that
the soil gas at the Site does not pose an indoor air risk since benzene soil gas
concentrations range from around 10 to 17,000 ltg/m3. DTSC requires the
Navy to perform a rigorous indoor air risk assessment using all existing soil gas
data in accordance with the Subsurface Vapor Intrusion Guidance.

Please discuss the soil contamination (Le., benzene and other volatile
contaminants) related to groundwater at Alameda Point Site 25. The 2002
OU5 Remedial Investigation Report does not seem to report any soil data for
benzene or volatile organic compounds at Site 25.
The RIIFS states that the latest available, validated data was used during the
writing of the report. However, Tables A-I and A-3 do not include data from
December 2002 and May 2003. Please update the tables and include the latest
data in the RIIFS discussion.
The figure shows benzene concentration close to 0 J.IglL in March 1999 for
monitoring well S-12; however, Table A-I does not have any information for
this data point. Please revise the RIIFS accordingly.
Please provide benzene and naphthalene concentrations for wells M25-1
through M25-5 for Tables A-I and A-3, respectively.

DTSC does not agree with the conceptual site model that benzene is not found
in soil gas at the Site. DTSC requires a human health risk assessment using all
existing soil gas data in accordance with the Subsurface Vapor Intrusion
Guidance.
Please clarify the meaning of the marsh crust being "ruled out" during the
Marsh Crust Feasibility Study. The Marsh Crust Feasibility Study concluded
that physical remediation of the marsh ernst was not feasible; hence it was
being ruled out for further evaluation.

Response

Previous risk assessment work addressing the vapor
intrusion pathway (most recently the 2002 evaluation
prepared by the Coast Guard) was reviewed for
consistency with current regulatory guidance, including the
EPA's vapor intrusion guidance. The risk assessment was
revised as appropriate after this review.

To clarify, the soil-gas screening level of 3.1 ltg/m3 listed
in Table 2e is the generic Tier screening level outlined in
EPA guidance. EPA guidance recommends that further
analysis be performed for chemical concentrations that
exceed 50 times the corresponding generic Tier 2
screening criteria.
See the response to comment 12 from the DTSC RPM for
Alameda Point.

Applicable data through December 2003 was incorporated
into the report. Plume stability studies and trend analyses
will be based on the available data set.

The report was revised to correct this discrepancy.

The additional data was incorporated.

See response to comment 15.

See response to comment 10.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

22.

SectionlPage
Number

Section 4.6

Comment

The RIIFS summarizes that contamination does not appear to be migrating
laterally or vertically, and is not volatilizing into vadose zone. DTSC disagrees
with this conclusion. For example, benzene was detected at 710 ltg!L at ERM
HP-7 and may laterally migrate to the College ofAlameda, benzene was
detected with highest concentration at around 20 feet bgs but deeper samples
are not sufficient to support the absence ofvertical migration, benzene soil gas
in the vadose zone were found at around 400 ltg/m3, or to a maximum of
17,000 ltg/m3, suggesting an imminent indoor air risk based on the Subsurface
Vapor Intrusion Guidance. DTSC believes the remedial investigation for
groundwater and soil gas in the Alameda Point 25, FISCA IR-02, FISCA IR
01, Marina Village, the College ofAlameda, and other adjacent areas are
incomplete. Preparation of the feasibility study for the Site at this time is
premature.

Response

Preparation of an FS for OU-5 groundwater is not
premature. The groundwater RIIFS report builds on
numerous previous investigations at OU-5 that provide
sufficient data to select a remedial technology for OU-5
groundwater that is protective of human health and the
environment. The draft final report was revised to explain
the previous investigations in more detail and to discuss
uncertainties associated with the current groundwater
characterization at OU-5. Section 4.5.5 was added to
discuss additional data needs and the plan to collect the
required data.

See the response to comment 13 from the DTSC RPM for
Alameda Point about the adequacy of the previous
conclusion that benzene and other VOCs present in the
vadose zone do not pose an unacceptable risk to human
health via the inhalation pathway.

23. Section 5.8.4

24. Section 6.1

25. Section 6.1

26. Tables 6-1 and
ES.2 of
Appendix B

Please discuss the depths of storm drain lines in various locations at the Site
and their corresponding groundwater depths.

The RifFS used the acronym "Sepia" for "USEPA" in various sections. Please
correct this typo in the document.

The RIIFS presents that non-carcinogenic hazard indices ranged from 3.1 to
152 under potable water use; however these numbers are inconsistent with
Table 6-1.
The non-carcinogenic hazard indexes reported in Tables 6-1 and ES.2 of
Appendix B are inconsistent. This comment may be moot since DTSC is
requiring a revised human health risk assessment; nonetheless, please ensure
consistent information is reported in future versions.

The soil sources associated with the benzene plume are
believed to be located within Alameda Point IR Site 25 and
FISCA IR Site 02. Therefore, a discussion of potential soil
contamination outside of these locations, such as FISCA
IR Site 01 and the Marina Village Area, was not included
in this RIIFS report.
See the response to comment 15 from the DTSC RPM for
Alameda Point.

This typo was corrected throughout the document.

This section was revised for consistency and accuracy.

The report was reviewed to ensure that all non
carcinogenic cancer indices are reported consistently.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

27.

28.

29.

SectionlPage
Number

Section 6.4

Section 8

Section 8.1

Comment

Please provide a summary table within Section 6.4 listing alI exposure point
concentrations for benzene, naphthalene, and MTBE used in the human health
risk assessment.
DTSC requests the RIIFS to include the following technologies for screening in
Section 8 and further analysis in Section 9: (a) vapor collection and venting for
any newly constructed residential, commercial, and industrial buildings, and (b)
six-phase heating (SPH). The City of Alameda has proposed a sub-slab
depressurization system for the 39-unit housing site as a voluntary action to
support the removal of the interim land use restriction in advance of the remedy
selection for the Site. DTSC believes a vapor collection and venting system
should be evaluated in the feasibility study as well. SPH is reported to be a fast
(on the order of months) and effective method of in-situ remediation ofvolatile
and semi-volatile contaminants in soil and groundwater. Application of SPH
could remediate the groundwater at IR-02 to cleanup goals within months, and
may alleviate the need for a long term groundwater monitoring program.

The RIIFS proposes groundwater remedial action objectives (RAGs) for
benzene as the California maximum contaminant level of I ~g/L and for
naphthalene as the U.S. EPA Health Advisory of 100 ~g/L. Please provide
rationales for choosing these levels and not the California Regional Water
Quality Control Board's environmental screening levels, the U.S. EPA, Region
9's tap water preliminary remediation goals, or the federal maximum
contaminant levels. DTSC will review these rationales and determine the
appropriate RAGs for benzene and naphthalene.

Response

A summary table showing the exposure point
concentrations was provided as Table 6-3.

Engineering controls, such as vapor collection and venting
of current or proposed buildings, were evaluated in Section
8 but not retained for further analysis in Section 9 because
current conditions do not pose an unacceptable risk to
human health via the vapor intrusion pathway. Any active
remedial technology that could increase volatilization of
groundwater contamination in excess of acceptable levels
would require a contingency action that will be evaluated
in conjunction with the remedial technology prompting the
action. Specifically, soil vapor extraction (SVE) was
added as part of the biosparging and air sparging
technologies in Section 8, as well as the biosparging and
air sparging alternatives in Section 9, to mitigate any
increased risks posed by these technologies.

Electrical resistance heating was included as section
8.3.5.9, and was not retained for further analysis due to
high costs and low implementability in a residential area.
The federal MCLs were considered; however, the state
MCL is more conservative for benzene. There is no
federal MCL for naphthalene, only a health advisory level.
As presented in Section 7.2.1, MCLs are promulgated
criteria enforceable for drinking water while health
advisories are guidance values; both are considered
relevant and appropriate criteria for selecting chemical
specific ARARs for benzene and naphthalene. EPA tap
water PRGs and RWQCB ESLs are "to be considered"
criteria that are not considered relevant and appropriate for
the site.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

30.

31.

32.

SectionlPage
Number

Section 8.3.2.1

Section 8.3.8.2

Section 8.3.8.3

Comment

Any liquid and groundwater from excavation at the Site presumably contain
hazardous substances. Please discuss the construction dewatering procedures
to ensure groundwater and any standing liquid from excavation are managed,
analyzed, and disposed properly in accordance with all applicable regulations.
The institutional control alternative must contain procedures/requirements for
managing groundwater and any standing liquid during construction dewatering.

The RI/FS presents that if air sparing were to be used at the Site, vapor
extraction and treatment would be required to protect nearby residents from
fugitive benzene emissions. This seems to suggest that if the air sparing area is
away from residents, vapor extraction and treatment would not be necessary.
DTSC disagrees and requires a vapor recovery system to capture and treat
fugitive emissions generated by air sparing at all locations.
The RI/FS states that biosparging is designed to push volatilized contaminants
into vadose zone where they undergo treatment via biodegradation. At the
Site, the bottom of vadose zone ranges from around five to ten feet bgs. Please
discuss the effectiveness ofbiosparging at depths where the vadose zone is
around five feet bgs.

The RI/FS informs that previous investigations at the Site have found the soils
to be moderately permeable. Please specify the types of soil encountered at the
Site. Would subsurface heterogeneity due to filling techniques and previous
tidal channels inhibit the uniform distribution of air around the biosparging
wells?

The RI/FS reports that benzene has had a low frequency of detection in the
vadose zone indicating not only weathered contaminants, but also that vadose
zone biodegradation has assisted in breaking down contaminants. Please

Response

Potential institutional controls (lCs) were evaluated in
Section 9.3 of the draft final RI/FS, and included a
description of the ICs and a summary of the IC objectives.
The ICs detailed:
• the owner/occupant would be required to submit a

groundwater management plan to the Navy addressing
sampling and analysis and appropriate disposal of
contaminated groundwater along with its request for
approval,

• the owner/occupant would then be required to abide
by the approved groundwater management plan and
any other conditions of approval.

Per Department of Defense (000) policy, the specific
procedures by which the ICs will be implemented are to be
specified during the remedial design phase (000 2004),
and are therefore not specified in the Rl/FS.
The text of Section 8.3.5.2 was clarified to indicate that air
sparging systems include a vapor recovery system.

Section 8.3.5.4 was revised to provide information
indicating that migration of contaminants through the
vadose zone is limited. In addition, the biosparging
alternative was revised to include a contingency vapor
recovery system.

As described in Section 2, soils at the site consist of
heterogeneous fill materials predominantly dredge spoils.
In-situ remedial technologies are challenged by subsurface
heterogeneity; however, biosparging is believed to be more
effective than other in-situ technologies, such as chemical
oxidation, that require direct contact between an injected
material and the contaminant. Sparging raises the overall
oxygen content of the subsurface zone, converting an
anaerobic zone into an aerobic zone, which then allows
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

33.

34.

Section/Page
Number

Section 8.3.8.5

Section 8.3.8.6

Comment

substantiate this statement by providing a detection frequency for FISCA IR-02
and Alameda Point Site 25. The OU5 RI Report does not seem to contain any
benzene data for soils in the Site 25 areas.

Please discuss the rationale for not collecting groundwater samples deeper than
the 20-foot bgs depth.

Normally, air flow in a biosparging system is maintained at low pressure to
minimize fugitive emissions; however, the RIIFS suggests that biosparging is
designed to volatilize and push benzene into vadose zone where benzene vapor
is undergoing biodegradation. Please discuss the balance between the required
pressure, radius of influence, vadose zone thickness, fugitive emissions, etc., in
order to achieve an optimal and effective treatment over time. Please provide a
scaled diagram showing air flow paths from the sparge well, treatment zone in
saturated and vadose zones, radius of influence, fugitive emission controls, etc.,
for the P181-MW47 location. Figure 9-1 does not contain this information.

The RIIFS explains that previous studies have found that the microorganisms
and nutrients typically need for in situ biological treatment are usually present
in subsurface soils. Please provide a summary table showing the amount of
nutrients and microorganisms in a decreasing dissolve oxygen conditions.
Please also provide the reference to previous studies supporting this
observation. DTSC will evaluate the information and may require the RIIFS to
further analyze the nutrient/microorganism enhancement remedial technology
in Section 9.
Aerobic degradation with oxygen release compound (aRC) is not being
retained for further analysis because oflow to moderate effectiveness for large
areas such as the Site, and other reasons. The RIIFS further details that the
aRC injection well spacing is rather large (100 feet or more). How does aRC
injection well spacing compare with the biosparging well spacing of around 80
feet (see page 9-24)? DTSC believes the well spacing for these two remedial
technologies are similar and the RIIFS should not favor one but not the others.
DTSC requires aRC injection to be further analyzed in Section 9.

Response

microbes ubiquitous in the subsurface to degrade
contamination more rapidly.

See the response to comments 12 and 13 from the DTSC
RPM for Alameda Point about previous soil and soil-gas
sampling results.

Groundwater samples have been collected from three deep
wells installed at the site. Data from monitoring well D
02, sampled quarterly as part of the basewide monitoring
plan, does not show consistent benzene or naphthalene in
the second water-bearing zone (SWBZ). In addition,
Sections 4.1.3 and 4.1.4 present a discussion ofprevious
Hydropunch™ sampling from 20 to 24 feet bgs.

Section 9 was revised to further detail the assumed radius
of influence, and other engineering parameters of the
biosparging and air sparging alternatives. Additional detail
will be developed during the remedial design phase.
See the response to EPA general comment 5.

The discussion of the two technologies will be revised to
avoid the appearance that anyone technology was favored.
However, aRC was not retained for further analysis due to
the high costs of implementation at the Site (due to the size
of the affected area), and because the high salinity of Site
groundwater would require frequent replenishment.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

35.

36.

37.

38.

39.

40.

SectionlPage
Number

Section 8.3.8.7

Section 8.3.8.8

Section 8.3.8.8

Page 9-10

Page 9-10

Page 9-11 and
Section 6

Comment

The RIfFS claims that the presence of clays and other subsurface
heterogeneities at the Site would hamper uniform application of the chemical
oxidants. The presence of clays and other subsurface heterogeneities could
reduce the biosparging's 40 feet radius of influence and render the biosparging
technology ineffective. Please discuss whether biosparging would have the
same limitation as in chemical oxidation considering the same subsurface
geology at the Site.
The RI/FS suggests that the steam-enhanced extraction technology would
require a large field of steam injection wens. Please estimate the number of
steam injection wens needed for the biosparge zones as depicted in Figure 9-2.
How does this number compare with the 50 biosparging wells proposed for the

same areas?
The RIIFS has not retained steam-enhanced extraction because of low
effectiveness for large areas, moderate to high cost, and low implementability
for large areas and areas with heterogeneous subsurface. These constrains are
not unique to steam-enhanced extraction. Biosparging and other active
treatment technologies share the same constrains. The reasons for rejecting the
steam-enhanced extraction option are unjust.

The RIfFS discusses that the removal efficiency for mid- to heavy-weight
petroleum hydrocarbons is less efficient than for volatile contaminants. The
contaminants of concern in this RIIFS are benzene and naphthalene, which are
not mid- to heavy-weight petroleum hydrocarbons. The removal efficiency for
benzene and naphthalene is favorable when using steam-enhanced extraction.
DTSC believes that the vertical extent of contamination (e.g., 20 to 30 feet bgs)
at the Site has not been characterized. The lateral extent of contamination is
unknown, at least in the southeastern direction toward the Conege of Alameda.

Please discuss the difference between ethane and ethane by R.S. Kerr Standard
Operating Procedure 175.

Please consider the validity of an exposure pathway via human consumption of
home grown produces with deep roots (e.g., tomatoes). If this is not a valid
exposure pathway, please document the reasons for exclusion in the human
health risk assessment.

Response

See the response to comment 32.

The discussion ofbiosparging and steam-enhanced
extraction (SEE) were expanded in the revised document.
However, SEE was not retained for further analysis due to
its higher cost relative to biosparging, and increased level
of physical hazards in a residential area.
See the response to comment 36 above.

Sections 4.1.3 and 4.1.4 present a discussion of previous
Hydropunch™ sampling from 20 to 24 feet bags and
support the conclusion that the vertical extent of
contamination has been defined.
This was a typo and was corrected to read "methane,
ethane and ethene by R.S. Kerr Standard Operating
Procedure 175."
While root depths of tomatoes may exceed I yard. The
majority of roots are located between I to 2 feet bgs and
are not likely to have direct contact with groundwater. The
possible risks of consumption of home grown produce are
not applicable to the HHRA performed under the
groundwater RI/FS. This potential exposure pathway win
be addressed, as appropriate, in the OU-5 soil FS.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

41.

42.

43.

44.

45.

46.

47.

48.

SectionlPage
Number

Page 9-11,
fifth
paragraph, first
sentence
Page 9-14, first
bullet and
Table 9-2
Page 9-14,
second bullet

Page 9-14,
third bullet

Page 9-14 and
Table 9-2

Table 9-2

Section 9.4 and
Figure 9-2

Page 9-23, first
bullet

Comment

Should "anaerobic" be replaced with "aerobic?"

Please reconcile the discrepancy of the number of additional monitoring wells
needed to create a 20-well monitoring network.

Please specify whether one year of sampling means four quarterly sampling
events.

Please discuss the number of soil gas monitoring event within one year, and
whether this monitoring frequency is consistent throughout the first five years.

Please note that DTSC requires the Navy and all subsequent landowners to
submit written requests with supportive data for any modification and/or
termination of the monitored natural attenuation program. DTSC's
concurrence on the RIIFS or approval of the remedial action plan does not
constitute an acceptance of the monitoring schedule and the frequency outlined
in Table 9-2.
Please provide the soil gas monitoring schedule and frequency in Table 9-2.

Figure 9-2 is showing blue and light blue areas that are outside of Biosparge
Zones 1,2, and 3. The benzene concentrations in these outside areas range
from 50 to 1,000 Ilg/L. Please evaluate the biodegradation timeframe for these
areas and discuss whether monitored natural attenuation would reduce benzene
contamination from 1,000 to I flg/L in nine years.
Please correct the typo "PI81-MW457."

Response

This sentence correctly references the finding that there are
anaerobic zones present at the site.

The report was revised to reflect the current number of
existing wells and the revised number of additional wells
needed for a 20-well network.
The report was revised to clarify that four quarterly
sampling events are planned.

The text of Section 9.3 was revised to clarify that sampling
will be quarterly for the first five years..

Comment noted.

See the response to comment 44. Table 9-2 is no longer
included in the document, but the change was made in the
text of Section 9.3.
The biosparge zones were designed to primarily address
the plume centers. These areas have relatively lower
concentrations and are expected to be treated adequately
by MNA. The text was revised to clarify this technical
approach.
This typo was corrected.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

49.

50.

51.

52.

53.

54.

SectionlPage
Number

Page 9-23,
second bullet

Page 9-23

Page 9-24

Page 9-24 and
Table 9-3

Table 9-3

Table 9-3

Comment

The RIfFS states that Biosparge Zone 2 is located in an open, unused paved
area, and residential development is planned for Biosparge Zone 2 in the near
future. Please note that IR-02 is unpaved and no asphalt cap is installed. The
western one-third ofIR-02 is planned for the 39-unit housing site. The Interim
Covenant to Restrict Use of Property between DTSC and the Navy recorded
with the Alameda County on July 20, 2000 specifies the residential use area
within IR-02 to be 2.5 acres. This 39-unit housing site is a rectangular shaped
area measuring 341.05 feet by 319.31 feet. DTSC requests the Navy to
superimpose the 39-unit housing site onto Figure 9-2. The 39-unit housing site
boundary and Biosparge Zones I and 2 must be shown accurately.
The RUFS is not definitive about the vapor capture and treatment system for
Biosparge Zones 1 and 3. If a radius of influence of 40 feet were to be
maintained, pressurized air would have to be introduced to subsurface and
fugitive benzene emission is inevitable. DTSC herein requires the biosparging
system to include vapor collection and treatment system for Biosparge Zones 1,
2, and 3.
The RifFS argues that continued declining contaminant concentrations in
monitoring wells would meet cleanup goals within nine years. Please estimate
the benzene and naphthalene concentrations at the Biosparge Zones after two
years of operation. The maximum detected benzene concentration was at 6,000
JlgfL at well OS-HP-I O. What would be the estimated benzene concentrations
at this location two years and nine years after the commencement of the
remedy?

The RIfFS proposes 50 sparge wells and 13 soil gas monitoring probes for the
three biosparge zones. Please submit a figure showing all sparge well and soil
gas monitoring locations. DTSC understands the exact location would be
determined in the field, but DTSC needs to evaluate the effectiveness of the
biosparging technology for areas, especially around exiting residential
buildings and the 39-unit housing unit site.
Please provide a monitoring frequency for the soil gas probes.

The RIfFS proposes groundwater monitoring frequency and staggered well
abandonment schedule. DTSC understands such schedule is for cost estimation
only. The Navy and all subsequent landowners must submit data for DTSC's
review and approval before any modifications to the groundwater and soil gas
monitoring programs.

Response

The text was revised to discuss the planned land use
(including the ongoing residential development) and
current site conditions. The specific location of the 39-unit
housing area was not available for inclusion on Figure 9-2.

The report was revised to clarify that the vapor monitoring
system included in Alternatives 3, 4, and 5 will be used to
monitor potential fugitive emissions. In addition, given the
sensitive receptors in the area, a contingency vapor
collection and treatment system will be installed.

Revised estimates on contaminant reduction were provided
in Section 5.5 of the draft final report based on the revised
plume stability analyses incorporating recent data.
Estimates of contaminant reduction with active
remediation were estimated using this site-specific
information and performance data from other remediation
systems. These estimates will be refined in the remedial
design.
A preliminary design schematic was provided as Figure
9.2; however, complete design details will be developed at
the remedial design phase of the project.

The text of Section 9.4 and Appendix H were revised to
specify that the soil gas probes would be sampled on a
biweekly basis.
Comment noted.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No. SectionlPage
Number

55. Page 9-26

56. Sections 9.4.2
and 7

57. Section 9.5.3

58. Appendix F,
Cost Table for
Sparge Well
System
Controls

Comment

The RlIFS suggests that a large radius of influence (e.g., 40 feet or more)
would be used for areas with surface obstructions (e.g., residential buildings),
and a small radius of influence (e.g., IS to 20 feet) would be used for areas
with no surface obstructions (e.g., IR-02). Please discuss the feasibility of
using a 40-foot radius of influence at areas with surface obstructions such as
residential buildings. DTSC believes a larger radius of influence requires a
higher air injection pressure which would increase benzene volatilization.
Since DTSC requires a vapor extraction and treatment system for the
biosparging technology, the Clean Air Act and the Bay Area Air Quality
Management District Regulation Title 8 are applicable requirements.
Please provide information to support that biosparging would reduce
concentrations in the most contaminated areas within 1.5 years and that
monitored natural attenuation would reduce residual concentrations to below
cleanup goals. Please estimate the contaminants' concentrations after 1.5 years
ofbiosparging operations at various locations with elevated contaminant
concentrations.
If a soil vapor extraction system is required, the RIfFS reveals that an
extraction blower, some tubing, and one water knockout vessel would be
added. This does not seem to be a complete vapor extraction system for
capturing and treating fugitive emissions. Please revise the RIfFS accordingly.

Response

Further discussion of the effect of surface structures such
as residential buildings were included, on page 9-18.

The ARARs section was revised to reflect that these air
quality regulations are relevant for all alternatives that
include an SVE system.
See the response to comment 51.

The text and cost estimates for Alternatives 3, 4, and 5
were revised to provide a more complete description of the
vapor extraction system. The cost estimates are located in
Appendix H of the draft final report.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No. Section/Page
Number Comment Response

Comments from Marie McCrink, R.G., DTSC Geologic Services Unit (GSU), dated January 20, 2004
I. General The purpose of a remedial investigation (RI) is to define the extent of

contamination in order to conduct an accurate assessment of human health and
ecological risk. The GSU believes there are a few major deficiencies with this
RI, which should be corrected before proceeding with an FS. First, we do not
concur that the lateral and vertical extent of the benzene and naphthalene
plumes has been adequately characterized. Therefore, we believe the RI report
should be separated from the FS in order to address the issues we have outlined
in the specific comments that follow. Second, the GSU is concerned that the
process of identifying COPCs and selecting final COCs is not described in
enough detail for a reviewer to evaluate if all COCs have been adequately
identified. Finally, because an RI is a document in which decisions are made
to include or exclude contaminants from further consideration of risk, a clear
demonstration must be provided of the impact of individual chemicals on
groundwater.

The groundwater RIIFS report builds on previous
investigations at Site 25 and Alameda Annex that provide
sufficient data to select a remedial technology for Site 25
and Alameda Annex groundwater that is protective of
human health and the environment.

The report was revised to explain the previous
investigations in more detail, and to discuss uncertainties
associated with the current groundwater characterization at
the Site. All available groundwater results were discussed
or referenced in Section 3.

The process of selecting the final COCs was discussed in
more detail in Section 4. Benzene has been identified as a
chemical that has impacted groundwater and sufficient data
exists to proceed with the selection of a remedial action
alternative for the Site.

2.

3.

Executive
Summary

Figures 1-2
and 1-3
Investigation
Areas

There is no statement in the Executive Summary (ES) about the chemicals that
were identified as contaminants of potential concern (COPCs), and the final
compounds that have been retained as chemicals of concern (COCs). The GSU
recommends a complete list ofCOPCs and COCs be provided in the ES, not
just primary risk drivers. In addition, the documents in which COPCs and
COCs were developed and approved should be identified, and the process
should be summarized.

It is stated in Section 2.0 that there is a school located within the Alameda
Point Residential Parcels. The location of the school must be shown on both
Figures 1-2 and 1-3. In addition, it is GSU's understanding that there is a
daycare center next to the school, which also must be shown on these figures.

The process of selecting the final COCs was summarized
in Section 4 of this RIfFS. References to the previous
investigations were clarified. The lists of COCs identified
in past investigations have not been consistent over time as
investigations have been conducted for under different
programs and for different media. Therefore, the
discussion of previously identified COCs is too complex to
be appropriate for the Executive Summary, and is only
included in the body of the text.
The locations of the daycare and school will be included
on Figures 1-2 and 1-3. In addition to this RVFS effort,
both the school and daycare center are being investigated
as IR Site 30 under a separate task order. .
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No. SectionlPage
Number

4. Sections 2.1
and 2.2 
Geology and
Hydrogeology

Comment

Only a written description of the geologic and hydrogeologic units beneath the
sites is provided. Graphic displays, such as a stratigraphic column and a site
conceptual model (SCM), should be included that show the approximate
thicknesses and depths in the vicinity of these sites. In particular, a clear
understanding must be presented about the variation in thickness of the Bay
Mud layer immediately underlying these sites. It is stated in the 3rd paragraph
on page 2-2 that Bay Mud ranges in thickness from 10 to 95 feet, and is thin or
absent in the southeastern region of the Site. It is difficult to visualize a SCM
with a potential change in thickness up to 85 feet beneath the limited aerial
extent of these sites.

Also, only a written description of groundwater flow is provided. An
acceptable groundwater gradient and flow direction map must be included with
the discussion ofhydrogeology. Plus, it is stated in the 2nd paragraph on page
2-3 that groundwater in the FWBZ flows in a north by northwest direction.
This flow direction directly conflicts with the interpretation of flow direction
shown on Figure 4-18. As currently presented in Section 4, Figure 4-18, is not
acceptable to the GSU, and therefore can not be referenced for discussion in
this section. The groundwater gradient and flow direction map must show the
well names and locations used to construct the map, screen intervals, and each
unique water level measurement used.

Finally, a discussion should be included about previous studies that have
evaluated tidal influence in the FWBZ, and map should show the extent of
tidally influenced groundwater. If a tidal influence study has not been
conducted for the FWBZ in this area, the GSU recommends this be proposed
and submitted for regulatory review as soon as possible. No evaluation of
contaminant migration and impact to receptors can be conducted until the
direction of groundwater flow is understood throughout the seasons of the year.

Response

Two representative geologic cross-sections were included
as Figures 2-1 and 2-2. The variation in thickness of the
Bay Mud was more clearly described in Section 2.1. A
site conceptual model graphic was added to the report as
Figure 4-33.

The report was reviewed to ensure that a consistent
groundwater flow direction was presented in the figures
and text. Two complete groundwater contour maps were
provided as Figures 2-3 and 2-4. The well names and
water level readings were included on these figures.
Screened intervals for these wells were provided in Figures
3-1 to 3-5. A summary of previously reported information
about tidal influence was also provided in Section 2.1.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

5.

6.

SectionlPage
Number

Section 3.13_
Previous
Groundwater
Investigations
for Alameda
Point & Annex

Section 3.2
Previous Soil
Gas
Investigation

Comment

The 2nd paragraph discusses one of the conclusions from the Marsh Crust FS,
which impacts this RI. In the Marsh Crust FS, it was concluded that since the
Marsh Crust did not merit remedial action, it was ruled out as a possible
groundwater contamination source in this RI. The GSU recommends a detailed
summary be provided about the Marsh Crust. This summary should include,
but not be limited to, a written and graphical description of the lateral and
vertical physical extent of the Crust, a list of the COCs identified in the Crust, a
map of the extent ofCOCs reported in the Marsh Crust, an explanation of why
the Crust did not merit a remedial action, and a complete set of references to all
primary documents approved and finalized about the Marsh Crust. This RI
must provide the data necessary to independently evaluate and conclude
whether or not the Marsh Crust is a continuing source of groundwater
contamination at these sites.
On page 3-13 in the review of data from the Alameda Point OU-5 Rl (IT,
2002), it is stated that soil gas samples co-located with groundwater samples
could be correlated, but in general, there appeared to be little correlation. The
GSU recommends the two statements be clarified or reworded, as they appear
to directly conflict with each other. The inclusion of data tables or subsets of
data tables and corresponding maps to show the recent soil gas data relative to
the current configuration of groundwater monitoring wells and plume
concentrations must be provided in this report to demonstrate the presence or
absence of a correlation between the data.

Response

The summary of the Marsh Crust FS in Section 3.1.3 was
revised to clarify the conclusions of the Marsh Crust FS
and to expand the discussion of potential sources of
groundwater contamination in Section 4.4.

Section 3.2 has been expanded and Section 4.2 has been
added to summarize previous soil gas investigations at the
site. Figure 3-6 presents the location and maximum
benzene concentrations (relative to generic screening
levels from EPA vapor intrusion guidance) from all
previous soil gas samples collected at the site. Figure 4-34
was also added to demonstrate the relation of the
groundwater plume to locations were benzene vapor
concentrations exceeded the 2nd tier screening level (50
times the generic screening level) specified in EPA vapor
intrusion guidance. Section 4.2.3 was revised to further
discuss the potential correlation soil gas and groundwater
data.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

7.

8.

Section/Page
Number

Section 4.1 
Soil
Contamination
Related to
Groundwater

Section 4.1 
Soil
Contamination
Related to
Groundwater

Comment

It is stated in the 2nd paragraph that low level metal contamination does not
appear to have significantly impacted groundwater. The GSU recommends a
summary table and figure of metals detected in soil and groundwater be
presented from previous investigations and discussed in this section to support
this statement. A reference to a previous report or the compact disc (CD)
containing all the analytical data is not appropriate. Use of the phrase, 'not
significant', must be defined. The discussion should include the methodology
used to compare soil and groundwater data for evaluating the extent of impact,
the regulatory standards and/or existing station-wide background values used to
compare and evaluate the significance of the detected metal concentrations, and
any available leachate testing results for metals in soil. If leachate testing was
not conducted to evaluate potential impact of metals on groundwater, an
explanation should be provided. A clear demonstrate of the lack of impact of
metals from soil on groundwater must be provided in the text.

Response

Discussions were added to Section 4 for each media to
explain the previous investigations in more detail and to
describe the process for selecting the final COCs.

This section was revised to clarify and support the
Conceptual Site Model (CSM). References were provided
to the OU-5 Rl report for detailed PAH results in soil and
groundwater.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No. SectionlPage
Number Comment Response

9. Section 4.2 
Groundwater
Contamination

It is stated in the first paragraph that results from previous groundwater
characterization efforts have been presented in other reports and are
summarized in this section. The GSU believes the summary of other
characterization efforts is too brief for an Rl. As previously stated, decision
documents in which contaminants will be excluded from any further evaluation
must include summary information in the specific sections to address specific
COCs and issues.

The summary of previous characterization efforts was
expanded. Plume maps were revised to incorporate
additional data. Section 4.5.5 was added to discuss
uncertainties associated with the current groundwater and
soil gas characterization at Site 25. Sufficient data exists
to proceed with the selection of the remedial alternative.
Additional data needs were identified in Section 4.5.5.

The vertical distribution ofbenzene in the FWBZ is
explained in the CSM. Specifically, that benzene is
undergoing natural attenuation in the shallow, aerobic
portions of the FWBZ. With increasing depth, conditions
become increasingly anaerobic and less favorable for
natural biodegradation and may result in greater benzene
concentrations at depth. The discussion of potential
sources of groundwater contamination in Section 4.4 will
be revised.

Sections 4.1.3 and 4.1.4 were expanded to detail
groundwater sampling results in the bottom of the FWBZ
as well as available data in the SWBZ underlying Site 25.
These sections also discuss the site lithology, specifically
the Bay Mud layer present across the Site at thicknesses
ranging from 25 to 100 feet, which serves to limit
downward migration of contaminants.

Sufficient data exist to select a remedial technology for
Site 25 groundwater that is protective of human health and
the environment.

Furthermore, the GSU does not find the definition of the lateral extent of
contamination has been completed, for benzene and naphthalene. Plus, it is
impossible to assess if the lateral extent of other COCs has been adequately
defined because it is unclear if a complete list of COCs has been identified, and
the supporting data has not been presented. The GSU recommends an RI work
plan addendum be developed using existing hydropunch data to determine
locations for the installation of permanent monitoring wells to complete the
definition oflateral extent of contamination of benzene and naphthalene.
In the 2nd paragraph, page 4-2, it is stated that no contamination was found in
the second water bearing zone (SWBZ). The GSU finds no documentation to
support this statement and to evaluate the vertical migration of contaminants
below the FWBZ. We recommend this statement be removed and a new
subsection of Section 4.0, Evaluation o/Vertical Extent, be added in the next
version of the document. This subsection should present complete
documentation of the Navy's understanding of the extent of contamination in
the Bay Sediments Unit (BSU) and the SWBZ. Defining extent of
contamination is a critical component ofan Rl. The GSU can not certify that
characterization is adequate for a DTSC toxicologist to review the risk
assessment until extent of contamination has been adequately defined.
On the contrary, the GSU finds unambiguous evidence to document that the
extent of vertical contamination is not defined. It is stated in the 2nd bullet on
page 4-2 that the highest detections ofbenzene are at approximately 20 feet
bgs. Figure 4-5 - 2001 Benzene Contour Map, 16 '-20' bgs Hydropunch Data
shows that all green and blues areas represent benzene concentrations greater
than 100 f.lg/L, two orders of magnitude greater than the maximum contaminant
level (MCL) for benzene. There is no benzene data presented, referenced, or
discussed that demonstrates benzene is I f.lgIL or less immediately below this
zone. Furthermore, Figure 4-5 compared to Figure 4-4 - Benzene Contour
Map, 12 '-16' bgs Hydropunch Data shows benzene concentrations are
increasing with depth. In numerous cases the concentrations posted on these

Section 4.2 
Groundwater
Contamination

10.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No. SectionlPage
Number Comment

two figures show more than an order ofmagnitude increase in concentration.
The data suggests that benzene could be migrating vertically downward, which
is not characteristic of a stable or naturally attenuating plume. Furthermore, the
occurrence and aerial extent of the Marsh Crust must be correlated with the
occurrence of the benzene and naphthalene starting at 10 feet bgs. The
possibility must be evaluated that the Crust is providing a continuing source to
groundwater that causes the increase in benzene concentrations reported with
depth.

Finally, according to Figure 3-1, Historical Groundwater Monitoring Wells,
and Section 13, Site 25, of the Draft Final Work Plan for Base-wide
Groundwater Monitoring Program (GMWP), Alameda Point, Alameda CA,
Dated June 30, 2003 (Shaw Environmental, Inc., 2003), there are only three
wells the GSU can find that are screened below the FWBZ, wells 0-01, 0-02,
and 0-03. Well 0-02, screened from 95'-105' bgs, was evaluated in the
GMWP. Although the GMWP does not list specific concentrations detected in
well 0-02, it is stated that volatile organic contaminants (VOCs) were detected
at 95'-105' bgs. Therefore, VOCs are present in the SWBZ, and contamination
beneath the FWBZ has not been evaluated. Contamination below the FWBZ
must be addressed in the next version of the document.

In summary, the vertical extent has not been defined in groundwater beneath
Site 25 and Annex IR-02. The GSU can not certify the characterization is
adequate to complete defensible risk assessments or evaluate remedial
alternatives. We recommend reassessing the data quality objectives (OQOs),
amending them ifnecessary, and continuing the remedial investigation to
define the vertical extent ofbenzene and all potential COCs.

Response
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

II.

12.

13.

SectionlPage
Number

Section 4.2 
Groundwater
Contamination

Section 4.2 
Groundwater
Contamination

Section 4.2 
Groundwater
Contamination

Comment

In the 4th bullet, page 4-2, it is stated that dissolved phase methyl tertiary butyl
ether (MTBE) and 1,2-dichloroethane (1,2-DCA) were detected in the FWBZ,
but at lower frequencies and concentrations. The GSU recommends a
summary table and figure be provided of all MTBE and VOCs previously
detected in soil and groundwater. The table and figure should illustrate the
nature and extent ofMTBE and chlorinated VOCs reported beneath these sites.
In addition, these contaminants have not been listed as COCs. Documentation

must be provided to show MTBE and VOCs were formally evaluated as
COPCs, and officially eliminated form the list ofCOCs.

In the 3'd paragraph, page 4-2, it is stated that benzene and naphthalene are
used as the primary COCs for this investigation because they are co-located
and because benzene is also the primary health risk driver. The GSU
recommends a complete list of all specific COCs that have been identified, not
just the general term, PAH or VOC, be included in this section. According to
the GMWP, all PAHs, BTEX, MTBE, chromium, lead, and nickel have been
identified as primary COCs. This potential discrepancy in the identification of
COCs between different documents about the same sites should be resolved.
In the 4th paragraph, page 4-2, it is stated that MTBE and I ,2-DCA were
detected in samples taken from areas that overlap with benzene, indicating the
presence of less weathered products or possible older discharges. The GSU
recommends that separate maps be prepared for the extent of MTBE and 1,2
DCA. The fate, transport, and degradation behavior of both compounds can be
very different from benzene and naphthalene, especially for MTBE. In
addition, if these chemicals represent different discharges, the definition of
their extent may be different than that of benzene.

Response

MTBE and 1,2-DCA were evaluated in previous
investigation reports. Section 4.1.1 will be revised to
further discuss MTBE and 1,2-DCA data collected during
previous investigations to support the conclusion that
neither MTBE or 1,2-DCA warrant remedial action as part
of this RI/FS. In addition, Figure 4-1 was added to show
the locations ofMTBE detections and present data for
wells with detectable MTBE concentrations. References to
specific maps in the OU-5 RI report that depict 1,2-DCA
concentrations were provided. See the response to EPA
RPM comment 16 for specific information regarding
MTBE and 1,2-DCA detections.
Section 4 was revised to explain the COCs identified in
previous investigations in more detail and to describe the
process for selecting the COCs used in the HHRA and to
select benzene and naphthalene as the primary risk drivers
for the site.

See response to comment I I. The draft final report was
revised to explain the previous investigations in more
detail and explain why the detections ofMTBE and 1,2
DCA are not correlated with the benzene and naphthalene
plumes and do not warrant remedial action.

The source(s) of the limited MTBE and 1,2 DCA
detections is unknown; however, given the limited
detection frequency and low estimated mass, the detected
concentrations do not pose a risk to human health or the
environment. For that reason neither MTBE nor 1,2, DCA
are considered COCs for remedial action in this RI/FS.

"\"
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No. Section/Page
Number

14. Section 4.2.2
Computer
Generated
Contour Maps
Produced for
this Report

15. Section 4.2.2
Computer
Generated
Contour Maps
Produced for
this Report

Comment

Listed in this section are the Surfer generated concentration contour maps,
Figures 4-1 through 4-5. These maps are used to describe the extent of
benzene and naphthalene contamination reported in the FWBZ. The GSU
recommends several changes be made to these maps to enable better visual
review and evaluation:
a. Two different color schemes are used to represent concentrations. We
recommend all maps use the same color schemes to represent concentrations in
order to visuaIly compare the change in benzene concentrations over time and
at different depths;
b. Reds and hot colors should begin at the 1000 J.lg/L contour. This
concentration represents I mglL of benzene in groundwater, and the figures
should clearly show the widespread occurrence ofbenzene that is present three
orders of magnitude above the MCL;
c. Color shading is not used for concentrations less than 50 J.lglL, and
should be used to visuaIly show the area of benzene contamination greater than
the MCL. We recommend the beige color used for the 50 to 100 J.lg/L interval
on Figure 4-4 and 4-5 be used on all maps to represent the I to 50 J.lg/L
interval. The extent of benzene in groundwater above the MCL should be
clearly presented in an RI;
d. Contour intervals (CI) must be clearly labeled. Only Figure 4- I has
visible CI labels; and
e. No differentiation of well symbols is provided for the figures. The
figures should clearly show which data points are permanent monitoring wells
and which are temporary well points.
Figures 4- I through 4-5 are presented to describe the stratification, lateral, and
vertical distribution of benzene contamination reported in the FWBZ. The
GSU finds the lateral extent of contamination has not been adequately defined.
We understand a great deal of data has been collected, and a serious effort has

been made to display the data in a meaningful manner. However, we do not
believe the maps present realistic pictures of the extent of contamination
beneath these sites. Plus, the extent of only one contaminant has been
portrayed. Because this is an RI, a complete picture of all identified COCs
must be provided, not just the primary risk driver.

The GSU proposes the BRAC Cleanup Team (BCT) consider using the
foIl owing alternate approach to graphicaIly show all identified COCs. The
saturated zone containing the bulk of the contamination reported is about 10
feet thick, ranging in depth from approximately 10'-20' bgs. Ten feet is the

Response

The plume maps were revised with a new consistent color
scheme, with labeled contours extending to I J.lglL, and
using different symbols to differentiate between
monitoring well and Hydropunch™ sampling locations.

The draft final RIfFS report was revised to: (I) include
plume maps including more recent data for benzene and
provide representative plume maps for naphthalene, nature
and extent of other contaminants detected were discussed
in the text. The plume maps were reviewed by a registered
geologist and revised accordingly. Areas where plume
contours were approximated were more clearly indicated
with dashed lines and question marks (2) explain the
previous investigations in more detail, and (3) add a new
section (Section 4.5.5) discussing data gaps.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No. Section/Page
Number Comment

optimal length of most screen intervals at many other CERCLA sites nation
wide. The GSU proposes one map for each COC be made at the same scale
that contains all recent (1998 or later) monitoring well and hydropunch data.
These separate maps would allow a more complete evaluation of the presence
of each COC in the saturated zone, and a better determination if the additional
characterization of lateral extent is necessary for each COC. Because this is a
formal RI, the extent of characterization of all COCs must be evaluated. This
requirement is not achieved by the graphical presentation provided in this draft
document.

Showing the stratified nature of the benzene occurrence is an important part of
the CSM. Therefore, the GSU recommends for COCs other than benzene, all
data within the 10 foot saturated zone could be shown on one map. However,
for benzene we recommend the following issues be addressed for the maps
showing the stratified nature of benzene:
a. Figures 4-1 and 4-2 are maps based on older data, 1994 and 1999,
respectively. The lateral extent/shape of the northern lobe of the plume on
figure 4-1 is not adequately defined. Only two data points, PI81-MW46 and S
44, have been used to make this part of the map. The western box on figure 4
1 is not a realistic picture of the extent of contamination, which does not
usually occur in right angle patterns. Also, data in the western box is too
sparse to define the extent. On Figure 4-2, the western lobe of the main plume
does not appear to be well supported by nearby data. Because these figures
represent older data sets, the GSU recommends both the 1994 and 1999
benzene values simply be posted on clean maps without any Surfer
interpretation and coloring. Then, the data can be more simply viewed and
compared to concentrations detected in more recent sampling events.
b. On Figure 4-3, the lateral extent of contamination is not defined in the
western, northern, and southern lobes of the benzene plume shown. In
addition, the shapes of the lobes appear to be based on virtually no data. If the
11 data points shown are truly the only monitoring well data points for this
interval, the GSU recommends posting the screen interval, and benzene and
naphthalene concentrations in a text box next to each well. The figure label
box should also define the range of depths representing 'shallow' on this map.
Finally, we believe a map like this compromises the credibility of previous
work by suggesting the need for a many additional wells to define the lateral
extent. Therefore, the GSU recommends a work plan be developed for an
amendment to the RI to complete the definition of extent in this zone.

Response
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

...../'

Comment No. SectionlPage
Number

16. Section 4,2.4 
Time-Series
Evaluation of
Benzene in
Groundwater

17. Section 4.2.4
Time-Series
Evaluation of
Benzene in
Groundwater

Comment

c. Figures 4-4 and 4-5 present the 12'-16' bgs hydropunch data and 16'
20' bgs hydropunch data, respectively. The lateral extents of the southeastern
and western edges of the plumes shown are not defined. Additional drilling
should be conducted to complete plume definition to the MCL for benzene. In
addition, the 16'-20' bgs map clearly shows that the vertical extent has not
been defined as well. Additional characterization efforts must be conducted to
evaluate the extent ofbenzene in the BSU immediately below the FWBZ. If
there are significant levels ofbenzene present below 20 feet bgs, as suggested
by Figure 4-5, this could represent a large continuing source ofbenzene to
groundwater, which must be fully evaluate before an FS can be valid.
This section describes the Mann-Kendall trend evaluations that were conducted
on the three wells at the centers of the three plume lobes. It is stated that
concentrations in all other wells were found to be decreasing, so Mann-Kendall
tests were not performed. The GSU does not agree with this statement because
visual inspection or numerical analysis is not an appropriate way to evaluate
trends. Based on our visual analysis, we believe data from the last few years
shows considerable variability. Therefore, we recommend this statement be
validated by conducting trend analysis on the wells located around the
proposed plume edges, using data that include the most recent sampling events.
In the last paragraph, it is stated that the decreasing benzene concentrations at
the outer edges of the plume indicate benzene contamination is not migrating
beyond the monitoring well network and is being reduced in mass. Again, the
GSU recommends this statement be verified by conducting trend analysis on
the wells located around the proposed plume edges, using data that include the
most recent sampling events.

Response

Mann-Kendal trend analysis were performed using the
most recent data from all of the monitoring wells with
detectable concentrations ofbenzene, with the exception of
the recently installed wells. Mann-Kendall results were
included in Appendix C.

Please refer to the response to DTSC GSU comment 16.
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Alameda, California
Document Date: October 2003

Comment No.

18.

19.

SectionlPage
Number

Section 4.2.4 
Time-Series
Evaluation of
Benzene in
Groundwater

Section 4.2.5 
Monitored
Natural
Attenuation
(MNA)
Parameters

Comment

In the last sentence of this section, Figure 4-18, site groundwater contour map
is presented to aid in interpreting contaminant distribution.

Figure 4-18 and the discussion ofwater levels must be revised. The revisions
should include, but not be limited to: posting the well identification of all wells
in which water levels were measured to make the map; posting the water level
measurement; including a table of water level data, screen depths, and total
well depths; showing with additional figures and explaining how water levels
have changed over time beneath these sites; and discussing if this area is tidally
influenced, and if so, the methodology used to correct the data. A reference to
the groundwater monitoring program report for this information is not adequate
for an RI. The data must be readily available in this report for any reviewer to
access while reading. Finally, the statement that this map will aid in the
interpretation of contaminant distribution must be explained. The GSU
believes this is a very important concept for an RI to discuss. However, as
currently presented, the map is difficult to interpret, and there are no points to
show on what data the map is based. Therefore, the text should provide
discussion to explain how the map aids in the interpretation of contaminant
distribution.
In the first sentence of this section, it is stated that benzene groundwater
analytical data indicates fate and transport mechanisms are reducing
contaminant mass. The GSU finds absolutely no data or discussion about mass
balance of chemical compounds that would be used to document reduction in
the mass of one compound with a corresponding increase in the mass of
another. This statement must be removed and replaced with a complete
discussion of mass balance.

Proposing MNA for any site must include data collected over several years that
clearly demonstrates multiple lines of evidence of natural attenuation. The
GSU recommends this section be expanded to include discussions of the
following kinds of MNA information:

Documentation ofSequential Degradation and Loss ofContaminants as shown
by statistically determined concentration trends, presence and concentrations of
intermediate and end products in a degradation pathway, plume geometry
changes, mass balance calculations, and documentation of a smaller plume
length or area vs a longer or larger than expected plume size had MNA not
been occurring;

Response

Please refer to the response to DTSC GSU comment 4.

The MNA discussion was expanded in Section 4.5.2 and
Section 5.2 to present the multiple lines of evidence based
on the most recent data, primarily contaminant trend
analyses and geochemistry results. A detailed mass
balance for benzene and naphthalene was not performed
since available information indicates that there are no
specific EPA-approved analytical methods for their
intermediate breakdown products (most notably Catecol,
C6H60 z), and their ultimate breakdown products (carbon
dioxide and water) are ubiquitous in the environment.
MNA parameters were measured in the 2001 OU-5 RI and
continue to be measured as part of ongoing groundwater
monitoring. MNA data is summarized in Section 4.1.6,
and, based on the conclusions from this section and in
Section 5, microbial analyses are not needed to
demonstrate the effectiveness ofMNA.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

20.

21.

22.

SectionlPage
Number

Section 4.2.5 
Monitored
Natural
Attenuation
(MNA)
Parameters

Section 4.2.6 
Groundwater
Conceptual
Site Model
(CSM)
Section 4.3 
Soil Gas
Contamination

Comment

Documentation of the Presence o/Geochemical and Inorganic Indicators 0/
Contaminant Degradation as shown by temperature, pH, conductivity,
dissolved oxygen, oxidation-reduction potential, sulfate/sulfide, nitrate/nitrite,
ferrous iron, ethene, ethane, methane, carbon dioxide, and/or chloride; and,

Documentation of Microbial Evidence such as anaerobic and aerobic
heterotrophs and degraders (if present), and/or inorganic reducers.
In the last paragraph of this section, the recommendation is made to conduct
additional MNA parameter monitoring to gain a better understanding of site
conditions. The GSU concurs with this recommendation. We recommend a
comprehensive work plan be developed to collect detailed MNA data specific
to these sites, not just as part of the base-wide groundwater monitoring
program. The end product of this data set should be to provide a detailed
demonstration of the occurrence ofMNA by documenting the multiple lines of
evidence outlined in Comment No. 19. Finally, the GSU believes it is
premature to conduct an FS for these sites until a detailed demonstration of
MNA is complete. We can not approve a remedial alternative analysis that
proposes and/or recommends MNA based on the existing data set.
The GSU recommends a graphic illustration of the CSM be provided to help
visualize the written description. In addition, the CSM must illustrate how the
highest concentrations of contaminants are located at the base of the FWBZ
and show the potential impact to the BSU in contact with the base ofFWBZ.

In the first paragraph of this section, Figures 4-70 to 4-84 from the Alameda
Point QU-5 RI Report (IT, 2002) are referenced to make a critical argument
about the lack of correlation between soil gas and groundwater contamination.
These figures should be included in this report in order to make this argument.
In addition, a summary table and map of soil gas data collected to date should
be contained in this RI. The table should include the boring identification and
depth (or depths) from which soil gas was collected, and the concentrations of
contaminants detected.

In addition, although the frequency of detections for benzene is low, it is still
present. Because the unsaturated portion of the vadose zone is less than or
equal to five feet, regardless of concentrations, the GSU recommends indoor
air risk be evaluated for the school, the daycare center, and all housing units
present in this area.

Response

The Navy will continue to collect MNA data as part of the
basewide groundwater monitoring program; however,
sufficient MNA data has been collected to proceed with an
FS evaluation of remedial action alternatives.

A schematic of the CSM was added as Figure 4-33. Please
refer to the response to DTSC GSU comment 10 about the
contaminant distribution in the FWBZ.

Further evaluation of soil gas data was added to the report
in Section 4.2. Tables 5-54 through 5-61 of the QU-5 RI
report present inhalation risk results for the maximum
detected soil gas concentrations within QU-5 and off-site
properties, including the school and day care center. The
estimated excess cancer risk for these areas was at or
below 1 x 10-6 and the estimated noncancer hazard quotient
was well below 1. The draft final groundwater Rl/FS
report also updated the indoor air risk calculations based
on current soil gas and groundwater concentrations within
the benzene plume. Because recent data for some analytes
included values higher than the originally used soil gas and
groundwater analytical data set, the risk assessment was
rerun.
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Comment No.

23.

24.

25.

26.

SectionlPage
Number

Section 4.4 
Evaluation of
Possible
Contaminant
Sources

Section 4.4.2 
Point Source
Discharges

Section 4.5.1 
Hydropunch
Sampling
Depth Incon
sistencies

Section 4.5.2 
MNA
Parameter
Monitoring

Comment

It is stated in the 2nd paragraph that the Marsh Crust was considered as a
possible source of groundwater contamination but was ruled out during the
Marsh Crust FS, as discussed in Section 3.0. As recommended in comment
No.5, this RI must provide the data necessary to independently evaluate and
conclude whether or not the Marsh Crust is a continuing source of
contamination to groundwater at these sites.
In the fourth paragraph of this section, it is stated that if PAH contamination
from contaminated fill were causing groundwater contamination, naphthalene
would not be the only PAH with a high frequency of detection. The GSU
recommends the text discuss the kind ofCSM that would create this scenario
with only naphthalene having a high frequency of detection for PAHs. The
discussion should include potential kinds of past disposal practices and
industrial or cultural activities that could result in this scenario. Finally, as
stated earlier, we recommend a summary data table ofPAH detections be
included in this report so it can be referenced for this discussion. The GSU has
not seen the necessary documentation to justify that naphthalene is the only
PAH for which the DTSC would have human health or ecological concerns.
It is stated in this section that hydropunch field data yielded sufficient data to
characterize groundwater contamination as function of depth, but additional
sampling depth intervals would have provided useful data. The GSU does not
concur that sufficient data have been collected to characterize the vertical
extent of groundwater contamination. As recommended in comment No. 10,
additional characterization of vertical extent must be conducted before the GSU
can approve this report and consider remedial alternatives.
It is stated in this section that additional data are needed to better understand
the MNA processes occurring at these sites, and a more rigorous statistical
analysis needs to be conducted on MNA data being generated through the base
wide groundwater monitoring program. The GSU concurs that additional
MNA data are needed. In comment No. 20, we have recommended a
comprehensive MNA work plan be developed to collect detailed MNA data
specific to these sites. However, as previously recommended, the GSU
believes an MNA work plan should be independent of the base-wide
groundwater monitoring program in order to evaluate MNA as a potential
remedial alternative.

Response

Please refer to the response to DTSC GSU comment 5.

This paragraph and the CSM were revised accordingly.
Please refer to the response to DTSC GSU comment 8 for
further information.

Please refer to the responses to DTSC GSU comments 1
and 10.

Please refer to the responses to DTSC GSU comments 19
and 20.

P:\2002 Projects\22-052 RI FS Alameda Point\RTC· Agency Comments\2 DTSC Comments_2004-09-10_final.doc
9/8/2004

Page 33 of45

( ......,

",..,~./,'

/'" ........

""... /



.-'

RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
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Comment No.

27.

28.

Section/Page
Number

Section 4.6 
Summary of
Nature and
Extent of
Contamination

Section 5.4
Previous Fate
and Transport
Study

Comment

It is stated in the summary that based on risk assessment results, the COCs are
dissolved-phase benzene and naphthalene. The GSU recommends the process
be summarized again in this section of how COPCs were identified and final
COCs were selected. The summary of the risk assessment section in this
document does not appear to contain those kinds of basic details. The issues of
COPCs and COCs may be clearer if the Human Health Risk Assessment is
more readily available by incorporating it into the text, rather than attached as
an appendix on a CD.

It is also stated in the summary that contamination does not appear to be
migrating laterally or vertically. The GSU strongly disagrees that
contamination is not migrating laterally or vertically, as the definition of lateral
or vertical extent of contamination has not been completed. We do not concur
with a non-statistical, visual assessment that data around the plume edges
shows decreasing trends, which didn't include the use of the most recently
collected data. This statement must be removed until conclusively documented
as outlined in the recommendations above.

Finally, it is stated in this summary that contaminants do not appear to be
volatilizing into the vadose zone. This statement has not been documented
with real data presented in this report, only summaries of other reports. In
addition, VOCs have been reported in the vadose zone between 0 and 5 feet
bgs. Therefore, until proven otherwise, volatilization from groundwater into
the capillary fringe and vadose zone must be considered a potential source for
the VOCs detected in the vadose zone. In addition, because the unsaturated
portion of the vadose zone is so small, regardless of concentrations, the GSU
recommends indoor air risk be evaluated for the school, the daycare center, and
all housing units present in this area.
It is stated at the end of this section that modeling performed by TtEMI (1998)
predicted the benzene plume would recede by 2020, but residual contamination
above 1.0 l!g/L ofbenzene would still be present. The GSU recommends this
section discuss the aerial extent and volume of residual contamination greater
than 1.0 l!g!L predicted by the model to still be present by 2020.

Response

Please refer to the responses to the following DTSC GSU
comments:
• Comments I and 2 about the process for finalizing

COCs
• Comments 9 and IO about plume delineation
• Comments 6 and 22 about soil-gas results and

conclusions

Additional information about the TtEMI model was
provided.
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Comment No. Section/Page
Number Comment Response

This paragraph was revised to reflect the additional Mann
Kendal analyses that were performed and reflect inclusion
of all recent data.

Figures 5-1 to 5-11 were revised to include all available
data and all wells with detectable concentrations of
benzene. The conclusions in the text were updated
accordingly.

This section discusses Figures 5-1 through 5-7. The GSU has the following
concerns about these figures that should be addressed. Figure 5-1 and 5-2
appear to exclude the last three sampling points as shown on Figures 4-8 and 4
9, respectively. Figure 5-3 appears to exclude the last five sampling points as
shown on Figure 4-10. Figures 5-4, 5-5, 5-6, and 5-7 do not show sampling
data collected in the last five years. The GSU recommends the figures be
redone with the inclusion of recent monitoring data, if they exist. Ifnot, other
wells with complete recent data sets should be used to document the
occurrence of first order exponential decay patterns. If enough recent data
from permanent monitoring wells does not currently exist, the presence of this
decay pattern should be reevaluated after enough data have been collected. We
are concerned that the conclusions drawn about biodegradation with an
incomplete data set do adequately portray the dynamic nature of a shallow, thin
water bearing zone and contaminant plumes within it.
It is stated in the 4th paragraph that numerical comparisons of benzene
concentrations revealed an overall downward decreasing trend, and that the
first order decay curves were also used to evaluate trends. The GSU is
concerned that this same incomplete information keeps being repeated and used
over and over. We do not believe numerical comparisons to determine a
decreasing trend is the same as a statistically valid trend analysis like the
Mann-Kendall analysis that was conducted on only three wells (Section 4.2.4).
In addition, as commented on in comment No. 29, the first order decay curve

plots have not included recent groundwater monitoring data. Therefore, again
we recommend that Mann-Kendall trend analysis be conducted on the wells
located around the proposed plume edges, using data that include the most
recent sampling events.

Section 5.6
Plume Stability
Evaluation

Section 5.5 
Evaluation of
Fate and
Transport
Mechanisms 
Current and
Future

30.

29.
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Comment No.

31.

32.

33.

SectionlPage
Number

Section 5.6
Plume Stability
Evaluation

Section 5.8.1 
Lateral
Migration of
Groundwater

Section 5.8.2
Soil Gas
Migration

Comment

On page 5-15 discussion is provided about various graphical comparisons that
were made about the lateral extent of benzene concentrations based on the
1998 TtEMl fate and transport study, monitoring well data from 1994, 1999,
and 2001, and hydropunch data collected in 1994, 1999, and 2001. The
conclusion stated in the 3'd paragraph is that the benzene plume has remained
relatively stable from 1994 to 2001. The GSU is confused by the potential
incompatibility of conclusions presented in Sections 4 and 5. It is stated in
Section 4 that data shows concentrations are decreasing. However, it is
concluded in Section 5 that the benzene plume has remained relatively stable.
Therefore, we recommend the text be clarified to better explain this situation.
In general, a relatively stable plume does not exclusively indicative of a plume
undergoing bioremediation. Due to the possibility that of a variety ofnon
point sources exist in the fill of the FWBZ, a stable plume could also indicate a
continuing source to groundwater balanced by a continuous rate of dilution
and/or dispersion.
It is concluded in this section that because contaminant plumes have been
shown to be relatively stable, lateral migration of contaminated groundwater to
potential receptors (Oakland Harbor, approximately 900 feet north to
northwest) is unlikely. The GSU would like to concur with this conclusion.
However, based on the total dissolved solids concentrations, groundwater could
be tidally influenced. The impact to potential receptors can not be evaluated
until the presence or absence oftidal influence is conclusively determined. If
tidal influence is present, an accurate gradient and flow direction of
groundwater must be determined before the direction ofcontaminant transport
and impact to receptors can be evaluated.
It is stated in this section that an indoor air survey was conducted by the United
States Coast Guard and TtEMI, in which concentrations ofbenzene were
reported near or below detection limits. The GSU recommends data from these
indoor air studies data be summarized in tabular form, included in this section,
and discussion be provided on the detection limits achieved and the
methodology used to conduct the surveys. We also recommend, regardless of
the results from the past surveys, additional indoor air samples be collected
from the school and daycare facility and other residential areas before final
conclusions about volatilization from groundwater and soil gas migration are
drawn.

Response

Section 5.6 and similar discussions in Sections 4 and 5
were revised for clarity and consistency.

Please refer to the response to DTSC GSU comment 4.

Please refer to the response to DTSC GSU comment 22
about previous indoor air risk calculations. A summary of
the indoor air sampling conducted by the United States
Coast Guard (USCG) was included in Section 3.2 of the
draft final report, and the entire Coast Guard report has
been included as Appendix B.
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Comment No. SectionlPage
Number

34. Section 8 
Identification
and Screening
of
Technologies

35. Section 8.1 
Remedial
Action
Objectives
(RAOs)

36. Section 9 
Development
and Screening
of Remedial
Alternatives

Comment

The GSU believes the report has adequately screened treatment technologies to
recommend appropriate remedies and conduct detailed analyses. However, the
concurrence of Engineering Services Unit (ESU) should be obtained for
evaluating the adequacy of the technology screening process.

More important, the GSU finds the assessment of lateral and vertical extent is
not yet adequate to proceed to the FS phase. As commented earlier, we
recommend the RI be separated from the FS due to the need for additional
characterization. In addition, the current level of understanding ofnatural
attenuation processes occurring is not adequate for MNA to be an central part
of two technologies being developed for selected remedial alternatives.
The only proposed RAO is for groundwater. The GSU recommends an RAO
should also be considered for indoor air through volatilization from
groundwater due to the presence of an elementary school, a daycare center, and
several residential units. We do not find adequate evaluation has been
conducted for the indoor air pathway. Although the highest concentrations of
benzene are detected in the deeper part of the saturated zone, the entire vadose
and saturated zone together is a maximum of 20 feet in thickness. Therefore,
the limited evaluation that has been conducted for a health risk associated with
this pathway is not adequate to close this issue. Finally, RAOs should be
developed for all COCs. As previously stated, the RI does not conclusively
document the process of identifying copes and eocs. Therefore, the GSU is
not convinced that RAOs for only benzene and naphthalene are adequate.
From the geologic and hydrogeologic perspective, the GSU concurs with the
remedial alternatives selected for the detailed comparison and evaluation.
However, the concurrence of Engineering Services Unit (ESU) should be
obtained for evaluation of the development and screening of the selected
remedial alternatives.

Response

Please refer to the responses to the following DTSe GSU
comments:
• Comment 1 about the sufficiency of site

characterization data
• Comments 19 and 20 about MNA supporting evidence

Please refer to the response to DTSe GSU comment 22
about previous soil-gas sampling and indoor air risk
evaluations. The draft final RIfFS included the vapor
intrusion pathway as a remedial action objective.

Please refer to the responses to DTSe ESU comments.
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Comment No.

37.

38.

39.

40.

SectionlPage
Number

Section 9.3 
Alternative 2 
MNAwith
Institutional
Controls

Section 9
Table 9-2 & 9
3,MNA
System
Components &
Biosparging
System
Components

Section 9
Table 9-2 & 9
3,MNA
System
Components &
Biosparging
System
Components

Section 9.3 
Alternative 2 
MNAwith
Institutional
Controls

Comment

On page 9-8 in the discussion ofApplicability ofMNA, the ASTM guidance
from Section 5.7.2, states that for sites with sufficient historical monitoring
data, the primary lines of evidence will often be adequate to demonstrate
remediation by natural attenuation. First, the GSU does not believe that
sufficient historical monitoring data exists for these sites because the lateral
extent of contamination has not been defined in several areas, and the vertical
extent has not been defined at all. Second, the GSU does not support the use of
only primary lines of evidence for demonstrating natural attenuation. As stated
in comment No. 19, proposing MNA as part ofa remedial alternative for any
site must include data collected over several years that clearly demonstrates
multiple lines of evidence of natural attenuation. Therefore, data to
demonstrate multiple lines of evidence ofnatural attenuation must be collected
for these sites before incorporating MNA into remedial alternatives.
It is proposed in both tables to install nine additional monitoring wells to create
a 20-well monitoring network. In addition, it is proposed in Table 9-3 to install
13 additional soil gas monitoring probes. Also, for both tables specific
proposals are provided for exact numbers of monitoring wells to sampled at
specific time intervals in the future and to be abandoned. The GSU
recommends that the specific numbers ofwells and soil gas probes to be
installed, and the exact numbers of wells to be monitored during specific future
time increments be considered guidelines and estimates. We understand for
costing estimates, specific numbers must be used. However, the table should
contain a footnote that site specific field conditions and data may require the
need for installation of different numbers of wells or soil gas probes (more or
less) than specified here.
It is proposed in the last item on both tables that system review will be
conducted every five years as per the National Contingency Plan (NCP). Thc
GSU recommends that during the first five years a minimum of semi-annual
monitoring be conducted along with a comprehensive annual review. The
annual review must be initially conducted to evaluate and fine tune the
frequency of monitoring, if the appropriate wells are being monitored, and if
the monitoring program is adequately achieving the data quality objectives.

On page 9-9 in the discussion of Nature and Extent of Contamination, the text
continues to reiterate that the nature and extent of groundwater contamination
has been defined by numerous characterization efforts. As stated in numerous
preceding comments, the GSU disagrees with this statement, and we
recommend the characterization be completed before proceeding with an FS.

Response

Please refer to the responses to the following DTSC GSU
comments:
• Comment I about the sufficiency of site

characterization data
• Comments 19 and 20 about MNA supporting evidence

The tables were redundant with the bulleted list included in
the description of each remedial alternative, and they were
removed. The text was clarified to indicate that the
numbers ofwells and soil-gas probes are approximate
numbers used for costing purposes only, and that actual
well and soil gas sampling design will be adjusted based
on site-specific field conditions.

The text was clarified to indicate that groundwater
monitoring will be reviewed on an annual basis, and that
the 5-year review will consist of a comprehensive review
of the remedial action, per the NCP.

Please refer to the responses to the following DTSC GSU
comments:
• Comment I about the sufficiency of site

characterization data
• Comments 9 and 10 about plume delineation
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Comments from James Polisini, PhD, DTSC Human & Ecological Risk Division (HERD), dated January 23, 2004

General General HERD defers to the comments made by the Geological Services Unit (GSU) in
their January 20, 2004 memorandum regarding the adequacy of the sampling
and the kriged water concentrations. HERD has concerns similar to those
outlined by the GSU regarding the identification ofthe contributors to risk
and/or hazard as outlined in specific comments below.

Comment No.

41.

1.

2.

3.

SectionlPage
Number

Section 10
Conclusions
and
Recommendati
ons

Section 1.3,
page 1-14

Section 2.4,
page 2-6

Section 6.1,
page 6-1

Comment

The recommended alternative is Alternative 3, biosparging with MNA and
institutional controls. From the geologic and hydrogeologic perspective, the
GSU concurs with the selected alternative, contingent on adequately
responding to the preceeding comments and recommendations. As stated in
our comments, the GSU recommends additional characterization be conducted
to better define the lateral and vertical extent of contamination, and the
understanding of natural attenuation processes occurring in groundwater at
these sites.

The existing school is considering expansion within the Alameda Annex site.
Any expansion of the existing school should be referred to the Department of
Toxic Substances (DTSC) Schools Unit for evaluation. The toxicologists
working within the Schools Unit indicate that parcels or areas which pass a
residential use scenario would most probably not be a problem, however,
review by the Schools Unit should be requested prior to any expansion.
The potential for preferential migration of COCs into Oakland Inner Harbor via
the bedding in the 'extensive system of sanitary sewer and storm drain lines
with the Site' should be evaluated. The absence of leaks in the storm drain
system does not indicate that the bedding material doesn't serve as a
preferential migration pathway.

Please define the term 'Sepia's acceptable risk management range.'

Response

The RIfFS has been revised to avoid recommending or
selecting any remedial alternative, which will be done in
the proposed plan and ROD. Please refer to the responses
to the following DTSC GSU comments:
• Comment 1 about the sufficiency of site

characterization data
• Comments 19 and 20 about MNA supporting evidence

Comment noted. See responses to specific comments
below.

Comment noted.

A discussion was added to this section to address the
possibility that the bedding material can become a
preferential pathway for contaminants in groundwater.
However, based on available groundwater data,
contamination does not appear to be migrating to the
Oakland Inner Harbor.
"USEPA" was accidentally replaced by "Sepia" while
spellchecking the document. This error has been corrected
throughout the document. Also see the response to EPA
comment 57 regarding a clarification of this terminology.
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Comment No. SectionlPage
Number

4. Section 6.3,
page 6-3

5. Section 6.3,
page 6-3

6. Section 6.3,
page 6-4

7. Section 6.5.1,
page 6-5

8. Table 9-4,
page 9-30

9. Appendix E,
page I

Comment

Use of the chemical transfer model for water to air using the DTSC 'shower
scenario' guidelines would appear protective as shower water would be at a
higher temperature than car wash water and the shower space would be much
more confined than the space at an open air car wash. The car wash scenario
would therefore appear protective for inhalation exposure of workers in a car
wash. In addition, most car wash water is recycled within the same facility so
that the water concentration of Volatile Organic Compounds (VOCs) would
drop perceptibly after the first use. This comment is meant for the DTSC
Project Manager and no response is required from the Navy or Navy
contractors.
The basis for the estimate of irrigation rate for the irrigation/landscape worker
scenario (Section 6.3, page 6-3) appears well supported (Center for Irrigation
Technology, California State University-Fresno and the U.S. Bureaus of
Reclamation).
The text description of the site-specific exposure characteristics (i.e., depth to
groundwater and type of construction) and the version of the Johnson and
Ettinger indoor air exposure model (Le., including CalEPA toxicity values)
appear appropriate for evaluation of human health risk.
HERD agrees with the most likely list ofprimary exposure pathways as direct
contact, incidental ingestion and food-web exposures. However, the exclusion
of the inhalation of volatile compounds in air must be documented by some
demonstration, perhaps based on a generic demonstration with a Jury model,
given the minimal depth to groundwater in OU5. A calculation of the
incidental cancer risk and lor non-cancer hazard in the area of the highest
groundwater concentration and/or minimal depth would be sufficient in the
event the incremental cancer risk and/or non-cancer hazard are de minimis.
Biosparging with Institutional Controls (ICs) are the selected remedial
alternative. HERD has no objection to this Remedial Alternative, but defers to
the Geological Services Unit in DTSC for final evaluation.
Please clearly define the proposed monitoring schedule to determine that
'volatile constituents are not released into the atmosphere but are biodegraded
in the groundwater or vadose zone'. This monitoring, once approved, should
be a condition of the Remedial Action Plan (RAP) or Record of Decision
(ROD), especially in the area of the school and proposed school expansion.

Response

Comment noted.

Comment noted.

Comment noted.

Please refer to the response to DTSC GSU comment 22
regarding previous indoor air risk calculations and those
included in the revised risk assessment for the draft final
report.

Comment noted.

The draft final RIfFS discussed appropriate vapor
monitoring requirements associated with the biosparging
alternative. Soil gas probes will be monitored biweekly at
a minimum to ensure that the system is not posing any
increased risks to the residents, students, and workers at
the Site.
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Comment No.

10.

11.

12.

13.

14.

15.

SectionlPage
Number

Appendix B,
Table ES.2

Appendix E

Appendix E,
Table 2

Appendix E,
Table 3.5

Appendix E,
Table 3.7

Appendix E,
Tables 4.1
through 4.20

Comment

HERD cannot locate any estimate of the potential drawdown of groundwater in
support of the 500 foot or 750 foot radius for the kriged exposure point
concentration (EPC) used in the Human Health Risk Assessment (HHRA).
Please provide the basis for the assumed radii, or reference the location in the
text. HERD defers to the Geological Services Unit (GSU) regarding the
estimation of groundwater concentration and delineation of groundwater
isopleths.
The HHRA scenarios used (i.e., residential, car wash worker, and landscape
worker) appear to encompass protective estimations of human exposure to
groundwater. However, some estimation of the total incremental risk and/or
hazard due to exposure to soil contaminants in addition to groundwater
exposure must be provided for the residential scenario for consideration by the
risk managers.
Benzene and naphthalene are identified as 'risk drivers' in the main body of the
text (Section I, page I and Section 3.1.5, page 3-5), yet multiple polycyclic
aromatic hydrocarbons (PAHs) have Frequency of Detection (FaDs) near or
above 50 percent. Other benzene-substituted compounds (e.g., 1,2,4
trimethylbenzene and m,p-xylene) are present in a significant number of
groundwater samples. Please amend the text to indicate that while benzene
contributes the majority of incremental cancer risk and naphthalene accounts
for the majority ofnon-cancer hazard, there are other elements and compounds
which contribute to the estimate ofcancer risk and/or non-cancer hazard.
The central tendency groundwater concentrations were compared to the
Reasonable Maximum Exposure (RME) groundwater concentrations
(Appendix E, Table 3.6) and appear to be reasonably represent the appropriate
range of concentrations for a HHRA.
The arithmetic average, as indicatcd in the column heading or some estimate of
central tendency (e.g., median or mode) should be provided for the
consideration of the risk managers. The column identified in this comment is
completely blank.
Exposure parameters for the HHRA intake calculations were checked at
random, for each exposure scenario, and found to be acceptable with suitable
justification and citations. This comment is meant for the DTSC Project
Manager and no response is reguired from the Navy or Navy contractors.

Response

Section 6.5 was provided to detail the rationale for each
radius selected for the EPC calculation.

The risk assessment for soil contaminants is provided in
the soil feasibility study for OU-5. Total risk for soil and
groundwater will be presented in the proposed plan.

Section 6.1 of the report was revised to clarify that other
chemicals were detected that contribute to the estimated
cancer risk and non-cancer hazard.

Comment noted.

The maximum detected concentration of each analyte was
used to provide a conservative estimate of risks posed by
the Site. Estimates of central tendency were not
calculated.
Comment noted.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No.

16.

17.

18.

Conclusions

Conclusions

Conclusions

Section/Page
Number

Appendix E,
Table 5.1, page
lof2

Appendix E,
table 7.1
through table
7.20
HHRA

General

General

General

Comment

The oral cancer slope factors (SiD) were checked for benzene, which is
identified as the 'risk driver' for cancer risk. The oral value listed, 3.0xlO-03

mglkg-day, attributed to NCEA does not agree with the value used by the U.S.
EPA Region 9 of5.5xlO-03 mg/kg-day (EPA Region 9 PRG table 2002), nor
the California Office of Environmental Health Hazard Assessment (OEHHA)
oral slope factor for benzene of 1.0x I0.01 rng/kg-day. However, the inhalation
cancer slope factor listed (Appendix E, Table 6.2, page I of2) of I.OxlO-01

mglkg/day does agree with the California OEHHA value. Please explain this
discrepancy. Also, please check the cancer slope factors and Reference Doses
(RIDs) to ensure that the most protective value is used, whether it is U.S. EPA,
U.S. EPA NCEA, U.S. EPA Region 9, or California OEHIIA.
Estimates of risk and/or hazard were checked at random and found to be
arithmetically correct, given the values supplied. There, however, remains the
issue of correct cancer slope factors or RIDs to be resolved.

When HERD requests, or is submitted, an electronic copy of the HHRA
calculations please submit those files in the native spreadsheet format rather
than an Adobe PDF file conversions of the file. An Adobe PDF formatted file
merely means that HERD must print the files and re-enter the calculations into
a spreadsheet to verify the calculations.
The HHRA for OU5 for soil indicates incremental cancer risk and non-cancer
hazard in excess of the usual de minimis level. Incremental risk for the
residential scenario exceeds one in a million (lxlO-6

) and a hazard index of I in
multiple locations within OU5. A total incremental cancer risk and hazard
quotient for both soil and groundwater must be submitted to the project
managers.
Monitoring of the groundwater concentrations during and after the proposed
biosparging should be a requirement of the Feasibility Study (FS) work plan.

The potential for preferential migration of groundwater contaminants to the
Oakland Inner Harbor through the bedding material of the extensive utility
corridors should be evaluated for ecological hazard concerns.

Response

Tables 5-1 and 5-2 in the HHRA appendix (now Appendix
E) were checked for accuracy and revised as appropriate.

Comment noted. See the response to comment 16 above.

Comment noted. A native format electronic copy will be
provided upon request.

See the response to comment II above.

Groundwater monitoring is currently being performed
under the basewide groundwater monitoring program.
Future groundwater monitoring is an element of all
remedial alternatives (except no action) and costs for
monitoring were included in the estimate.
See the response to comment 2 above.
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment No. SectionlPage
Number Comment Response

Conclusions General HERD has previously strongly recommended that a signed Alameda City
Council Ruling be obtained, and transmitted to DTSC, to define the limitations
on the future use ofproperty within OU5 boundary in perpetuity with regard to
soil exposure, prior to DTSC acceptance of the reviewed Draft HHRA for soils
in OU5. This same condition should apply to the area defined as the
groundwater treatment area for Site 25fIR02 which lies within OU5 .

Comments from Mark Berscheid, DTSC Engineering Services Unit (ESU), dated January 22, 2004
General General The preliminary screening process for applicable technologies summarized in

Table 8-1 of the RIIFS, eliminates the in situ chemical oxidation (ISCO)
alternative. The RIfFS indicates ISCO has been successful in reducing the
level of contamination at multiple pilot locations on site. These COCs were
more recalcitrant to the in situ oxidation process than the hydrocarbons noted
in the RI portion of the document. Therefore, the ESU recommends the ISCO
technology be considered in the detailed analysis of alternatives. The ESU
considers this treatment technology to be worthy, based on the pilot test
assessments provided to DTSC by DOD, of treatability tests to adequately
compare the biosparging/MNA and ISCQ treatment technologies.

General General The list of treatment technologies applicable for the initial screening process in
the RIfFS does not include six-phase in situ heating. The ESU would consider
this treatment technology as successfully demonstrated and a treatment
technology that would appear to meet the ARARs specified. The ESU
recommends this treatment technology be included in the RIIFS screening of
treatment technologies and may warrant consideration in the detailed analysis
of alternatives.
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The discussion of ISCO in Section 8 was expanded to
more clearly explain the rationale for not retaining it for
further analysis.

Six-phase heating was added as section 8.3.5.9, and was
was not retained due to high costs and low
implementability..
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RESPONSE TO DTSC COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

"- .

Comment No.

I.

2.

3.

SectionlPage
Number

Chapter 8

Table 4-1

Comment

The Rl/FS indicates a significant difference between air sparging and
biosparging. However, the radius of influence (RDI) used for the biosparge
design well placement is based on distances that appear to be rather optimistic
and reflect aggressive injection of air. These ROIs in combination with the
required injection pressure for a optimum injection depth of greater than 25 feet
bgs, reflect injection pressures that would appear to relate to a significant
volume of air (SCFM). The volume of air related to the design criteria appears
to be sufficient to not only increase the level of dissolved oxygen to more
advantageous levels but physically separate benzene from saturated zone soils
at levels sufficient to require vadose zone control.
This possibility, in combination with the minimal vadose zone width (Le., 8 to
10 feet bgs), indicates a need to plan for the SVE infrastructure in the cost
estimates for the alternative. Specifically, the ESU recommends that as a
minimum in areas in which the concentration of benzene is relatively high (i.e.,
Figure 4-5) the biosparging alternative contain the infrastructure necessary to
collect vadose zone CDCs to prevent migration to the surface. This addition of
SVE infrastructure should be reflected in the cost estimate for this altemative.
The RIfFS provides data regarding the evaluation ofMNA parameters in Table
4-1. This table also provides data indicating the presence of elevated levels of
methane dissolved in ground water at this site. The Rl/FS does not address this
compound in the evaluation of risk at the site. The ESU recommends the
RIfFS address the presence of methane at this site related to: a. Indoor
breathing spaces; b. Lower Explosive Limit.
The biosparging altemative, without the capacity to collect gases created by
sparging activities in the vadose zone, may create elevated levels of methane in
the vadose zone. The presence of these gases may lead to subsequent
migration into buildings at levels capable of posing problems in these areas.
The RI/FS indicates that the most important element ofMNA, a stable plume,
is present at this site. This assumption is based on the accumulation ofRI data
taken from multiple investigations and summarized in a single data base used
for this analysis. The ESU recommends the review of this analysis by a DTSC
hydro-geologist to confirm the stability of the plume at this site. The ESU also
recommends the addition of two mandatory elements of the MNA alternative:
a. Point of compliance monitoring wells; and b. A contingency plan (Le.,
containment wells).

Response

A discussion of vapor-control remedies was added into
section 8.3.5.2 and 8.3.5.3. SVE was included as part of
each alternative that included biosparging or air sparging.

Because no toxicity data is available for methane it was not
included in the human health risk assessment. A
discussion was added in Section 4.2.1 comparing the
observed concentrations of methane to the Lower
Explosive Limit and the Title 27 standard to control
potentially explosive landfill gases. The same vapor
control remedies used to mitigate any chemical hazards
posed by volatilization ofbenzene will also mitigate
potential chemical and explosive hazards posed by a
release of methane.
Section 4.1.3 has been restructured to more clearly present
the evidence that the plume is stable. Section 4.5.5 has
been added to discuss additional data needs. Point of
compliance and containment wells will be specified in the
remedial action monitoring plan (part of the remedial
design).
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Document Date: October 2003

Comment No.

4.

6.

SectionlPage
Number

Appendix E,
Biosparging
Description

Comment

Appendix E, Biosparging Description, contains a table with biosparging
evaluative parameters. This table indicates, as a rule of thumb, the dissolved
iron concentrations should be below 10 mg/L. The table indicates some of the
data points at this site are below 10 mg/L. The need to further evaluate this
issue would appear to further support the implementation of treatability tests as
part of a final RIfFS. (No comment number 5.)
Although the reuse designation indicates a residential scenario, the present
status of some areas within the Alameda Annex property reflect open fields and
are future candidates for residential construction.
The ESU would consider these areas as optimal areas for the pilot test
evaluations or full scale implementation of treatment technologies, such as six
phase heating, that may be more aggressive than biosparging, resulting in
shorter remedy time lines but may be ofgreater risk to residences. The ESU
recommends the final RIfFS make a distinction between these areas in the
evaluation criteria used in the screening process of the RIfFS.

Response

Additional data will be collected, as needed, during the
remedial design phase. The high dissolved ferrous iron
concentration may result in a decrease ofpermeability near
the injection wells as the ferrous iron is oxidized. The
contingency built into the cost estimate may be used to
install replacement wells ifnecessary.
Please refer to the responses to DTSC ESU general
comments above.
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RESPONSE TO RWQCB COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

SectionlPage
Number Comment Response

Comments from Judy C. Huang. PE, Remedial Project Manager, California Regional Water Quality Control Board (RWQCB), dated January 6, 2004
General General All the figures containing benzene plumes only delineate the plume to 50 ppb. The figures were revised to extend plume contours to I

The drinking water Maximum Contaminant Level for benzene is I ppb. Please microgram per liter (J.lg/L).
provide revised figures delineate the plumes down to I ppb.

1.

2.

3.

Page 3-12, Section
3.2

Page 3-13, Section
3.2

Page 4-2, Section
4.2

This section stated that "Benzene was detected in 13 samples at concentrations
ranging from 50 to 17,000 J.lg/m3. The highest reading, however, was
considered an anomaly, given that prior testing throughout the housing and IR
02 areas ranged between 10 and 400 J.lg/m3, and that the sample was located in
an area where benzene was not detected in the groundwater." Staff is
concerned that the highest reading might not be an anomaly, especially if the
high readings are located with near or under residential housing units. Please
provide the location of the highest readings and any additional soil gas
sampling results ifD.S. Navy has collected additional soil gas samples near
these locations.
This section stated that "In general, there appeared to be little correlation
between benzene groundwater contamination and benzene soil-gas detection,
indicating volatilization of dissolved-phase benzene was not occurring." If
volatilization of dissolved-phase benzene was not occurring, what is the source
of the soil-gas benzene? Please clarify.
This section stated "MTBE and 1,2-dichloroethane were detected in samples
taken from areas that overlap with benzene contamination, indicating the
presence of less-weathered petroleum products, as well as possible older
discharges." Based on review of records provided by u.S. Navy, there are no
known releases of petroleum at Alameda Point Site 25 or Alameda Annex lR
02. In addition, 1,2-dichloroethane is not a component of gasoline. Staff
understands that this RI/FS only addresses benzene. Please provide
information as to the sources of the MTBE and 1,2-dichloroethane or programs
where these constituents will be addressed.

Further discussion of the soil gas data, including the
location of the highest result, was provided in Sections
3.2 and 4.2.

Section 3.2 was revised to delete this general statement,
and both Sections 3.2 and 4.2 were expanded to detail the
soil gas characterization data and the potential links to
groundwater contamination.

MTBE and I ,2-DCA were evaluated in previous
investigation reports. The draft final report was revised to
further discuss MTBE and 1,2-DCA data collected during
previous investigations to support the conclusion that
neither MTBE or 1,2-DCA are chemicals of concern
(COCs) for the FS evaluation. In addition, Figure 4-1
was included to depict MTBE concentrations. See the
response to EPA RPM comment 16 for specific
information regarding MTBE detections, and see the
response to DTSC GSU comment 11 for specific
information regarding 1,2-DCA detections

The source(s) of the limited MTBE and 1,2 DCA
detections is unknown; however, given the limited
detection frequency and low estimated mass, the detected
concentrations do not pose a risk to human health or the
environment. For that reason neither MTBE nor 1,2,
DCA are considered COCs for remedial action in this
RIfFS.
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Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

4.

5.

6.

7.

Section/Page
Number

Page 6-5, Section
6.5.1 Alameda
Point ERA
Summary, Second
Paragraph

Page 8-14, Section
8.3.8.7 Aerobic
Degradation Using
Chemical
Oxidation, Fourth
Paragraph

Page 9-11, Section
9.3 Alternative 2
MNAwith
Institutional
Controls, Potential
Receptors and
Exposure
Pathways, First
Paragraph
Figure 9-2, Section
9.4 Altcrnativc 3 
Biosparging with
MNAand
Institutional
Controls,
Alternative 3
Biosparge Zones

Comment

This paragraph stated "Direct exposure to surface water was identified as a
completed exposure pathway in general, but surface water in Alameda Point
OU-5 is contained and managed within the storm sewer system where
opportunities for exposure to ecological receptors would be minimaL" The
storm sewer system in this area generally drains to the Oakland Inner Harbor,
where the potential exposure to ecological receptors might be considerable.
Please supply documents and or reports that support the conclusion there would
be minimal ecological impact.
This paragraph stated that the presence of clays and other subsurface
heterogeneities would hamper the uniform application of the solution. Staffis
curious why the heterogeneities of the subsurface geology would not also
impact the application of air sparging. Please clarify.

This paragraph stated "soil-gas and indoor samples indicate that volatilization
of contaminants has not occurred." The indoor air and soil-gas sample results
are not provided in the RIfFS. Without the data, it is very difficult for staff to
evaluate the validity of this conclusion. Please include the indoor air and/or
soil gas monitoring data in the RIfFS.

There is an inconsistency between the various benzene groundwater monitoring
maps provided in Section 5 and this map. The plumes centered near monitoring
wells MW-5 and MW-4 are not included in the biosparging zones. These
plumes have concentrations above 50 J.lglL. Please include these areas in the
biosparging zones.

Response

Groundwater concentrations were compared to water
criteria applicable to the bay in Table 5-3, in order to
address the potentially completed pathway. The results of
this comparison were discussed in Section 5.8.2.

In-situ remedial technologies are challenged by
subsurface heterogeneity. The primary difference
between sparging and chemical oxidation injection is that
the latter requires direct contact between the chemical
injected and the contaminant. Sparging raises the overall
oxygen content of the subsurface, and converts an
anaerobic zone into an aerobic zone, allowing microbes
ubiquitous in the subsurface to degrade contamination.
The discussion of indoor air and soil gas was expanded to
provide analytical data and further analyze the data in the
text. Specifically, historic soil gas data was provided in
Appendix A, the U.S. Coast Guard indoor air data was
included as Appendix B, and a vapor intrusion evaluation
using indoor air and soil gas data was presented in
Appendix D.

This figure corresponds to Figure 4-3, which has been
revised. The elevated benzene concentrations near MW-5
and MW-4 were not included within the biosparging zone
because it is presumed that monitored natural attenuation
will effectively treat these plumes while biosparging is
treating the centers of the higher concentration plumes.
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RESPONSE TO RWQCB COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

8.

SectionlPage
Number

Table 9-3, Section
9.4 Alternative 3 
Biosparging with
MNAand
Institutional
Controls,
Biosparging
System
Components

Comment

This table made no mention of indoor air monitoring during treatment. Since
Biosparge Zone I and 3 are located in residential area, indoor air monitoring
should be conducted. Please include a discussion in indoor air monitoring. In
addition, in Years 3-7, the groundwater should be monitored quarterly or until
the data proves that rebound is not occurring. Please revise the monitoring
frequency.

Response

The biosparging alternative was revised to include
subsurface vapor monitoring and controls. No indoor air
monitoring is planned, based on the results of2002 indoor
air monitoring performed by the Coast Guard (Tetra Tech
2002), which is provided as Appendix B to the draft final
report. The groundwater monitoring frequency in Table
9-3 was revised accordingly; Table 9-3 was eliminated
and the specification was made within the text of Section
9.3.
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RESPONSE TO CITY OF ALAMEDA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

SectionlPage
Number Comment Response

Comments from Debbie Potter, Base Reuse and Redevelopment Manager, City of Alameda Reuse and Redevelopment Authority, dated December 23, 2003

1.

2.

3.

4.

5.

Section 3.1.3,
Paragraph 2, last
sentence

Section 4.2.4,
Paragraph 2,
Sentence 2

Figure 4-17

Figures 4-19 and
4-20

Section 4.2.6, 4th

bullet

Since it (Marsh Crust FS) concluded that the Marsh Crust did not merit
remedial action, it was ruled out as a possible groundwater contamination
source in this report. (emphasis added) This sentence goes too far in implying
that, even if the Marsh Crust FS had not concluded remedial action is merited,
the Marsh Crust being a source of groundwater contamination is not possible.
First, the FS cannot rightly have concluded that such a source is impossible,
only improbable - one cannot prove the negative in this case. Second, the
marsh Crust Ordinance is a remedial action, and not an engineering remedy.
...benzene concentrations are decreasing in the majority ofplume locations ...
Figures 4-6 though 4-16 omit important data, primarily from 2002 to 2003.
The cited text should be reconsidered in light of the missing data. It appears to
be incorrect. The reliance on the faulty data is propagated into the final three
paragraphs of this section. The Mann-Kendall tests should be repeated, using
all of the data, for all wells that are not clearly decreasing iri benzene
concentration. The next to the last paragraph of this section claims that the
decrease in benzene concentrations is afact. The conclusion that benzene
concentrations have decreased is based on statistics and judgment, and is at
most a probability, not a fact. The statement in the final paragraph of this
section: Figure 4-17 illustrates that benzene concentrations are decreasing at
the outer edges ofthe plume... , appears to be incorrect, especially at
Monitoring Wells P18l-MW46 and S-13.
Some of the plots on this figure (e.g., Monitoring Well PI8l-MW46) appear to
disagree with the data in Table A-I. Additionally, because there are no
benzene-free wells shown on this figure, it is unclear why the plume boundary
contour is drawn through wells, rather than outside them. In the case of
Monitoring Well S-13, there is some question as to whether the data support
drawing any plume boundary, without querying the boundary line to indicate
uncertainty.
At which location(s) were the data on these figures collected? These plots
appear not to agree with the data in Table 4-1.

Contrary to the text of this bullet, the naphthalene concentrations in Monitoring
Wells, P18l-MW45 and P18l-MW46 appear not to be generally decreasing.
These exceptions should be stated in the text.

This section was revised to clarify that the Marsh Crust FS
concluded that the Marsh Crust warranted remedial action
in the form of institutional controls. In addition, Section
4.4.2 was expanded to explain that while the Marsh Crust
may be contributing, in part, to the contamination observed
in groundwater, it is not considered a primary source of the
contamination.

Mann-Kendall tests were run using all available data, and
for all monitoring wells within the plume boundary, with
the exception of the recently installed wells. The revised
results were included as Appendix C.

The plume maps were reviewed and redrawn by a
registered geologist to ensure they more accurately depict
site conditions.

All figures and tables in the report were reviewed for
consistency and accuracy.

Section 4.1.5 has been revised to include Mann-Kendall
results for the naphthalene data in addition to the benzene
data. Specifically, the text was revised to indicate that
neither well P18l-MW45 nor well P18l-MW46 exhibited
statistically significant trends.
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RESPONSE TO CITY OF ALAMEDA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

6.

7.

8.

9.

10.

II.

Section/Page
Number

Section 4.6,
Paragraph 2, last
sentence

Section 5.2,
Paragraph 2

Section 5.5 and
Figures 5-1 though
5-7

Section 5.6,
Paragraphs 4 and 5

Section 5.6,
Paragraph 8,
Sentence 3

Section 5.6,
Paragraph 9

Comment

Neither of the sources (point-source discharges and contaminated fill materials)
appears to be acting as an ongoing source responsible for plume cxpansion or
contaminant concentration increases. This sentence goes too far in that it
doesn't acknowledge a potential scenario where one or more sources still exist,
but compensating processes (e.g., biodegradation) lessen the source's effect.
This is important because the continued presence of the source renders natural
attenuation and other remedies less effective than they would be without the
sources.
Dissolved oxygen concentrations are incorrectly stated in llg/L, rather than in
mg/L.

Most of these figures disagree with Figure 4-17 an.d Table A-I. Important data
are omitted from the plots, and presumably from the curve-fitting regressions
as well. Had the missing data been included, many of the curves would look
appreciably different and the ~ values would be larger. Section 5.5 and other
sections of the FS referring to or relying on these figures should be revised and
changed as needed once these figures are corrected.
These paragraphs rely heavily on Section 4.2.4 and Figures 5-1 though 5-7, all
of which are incorrect as described above in Comments 2 and 8

However, comparing them (plume maps in this draft RifFS with maps in an
earlier report) indicates that the lateral extent ofbenzene plume has remained
relatively consistent since 1996. Relatively consistent compared to what?
There are relatively substantial differences between the maps. Please include
the earlier maps so readers can judge for themselves how consistent the lateral
extent has been.
Most of the statements made in this paragraph are speculative, primarily
because the extent of the plume was unknown northwest of Monitoring Well
P181-MW45 in 1994 and 1999, and east of Monitoring Well S-03 in 2001 and,
was known to a lesser extent, in 1999. The presence of this uncertainty should
be stated as a way of qualifying the paragraph's comparisons

Response

Section 4.4 has been revised to clarify the possible sources
of contamination, and more clearly explains that there does
not appear to be a continuing source or contamination.
Further, Sections 4 and 5 have revised to better support the
conclusion that the groundwater contaminant plume is
stable and that benzene and naphthalene concentrations are
generally stable and in some cases decreasing.

The units were corrected.

The figures and tables were revised to include all available
data.

The paragraphs were revised based on the redrawn figures.

Figures 4-2 through 4-8 provide series of plume maps that
can be used to judge lateral plume stability.

The plume maps were reviewed and redrawn by a
registered geologist to ensure they more accurately depict
site conditions. The limitation of the conclusions will be
noted in the text and represented graphically by dashed
contours in revised plume maps.
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Document Date: October 2003

Comment
No.

12.

13.

14.

15.

SectionlPage
Number

Section 5.6,
Paragraph 12

Section 5.7

Section 5.8.1,
Paragraph I

Section 6,
Paragraph 2, last
sentence

Comment

The logic of this paragraph ignores the fact that the screened intervals of many
of the wells extend below the fill and penetrate the Marsh Crust (EW-2, S-02,
S-12, S-13, S-35, PI81-MW-45 (S-45), P181-MW46 (S-46), and PI81-S-47
(S-47». Thus, these screened intervals intercept the zone which based on
sampling to date, is expected to have the highest benzene concentrations.
Generally, the top of the Marsh Crust occurs within the 16'-20' below ground
surface (bgs) depth interval, which is the interval sampled by the deeper
Hydropunch pushes. However, this paragraph asserts that the shallower 12'
16' bgs Hydropunch pushes are more comparable to the monitoring well data,
even though usually these shallow Hydropunch data are not representative of
groundwater concentrations immediately above the fill/Marsh Crust interface,
where benzene concentrations are greatest. Comparison of monitoring well
data to shallow Hydropunch data is appropriate only for the eastern border of
the plume. Otherwise, the deeper Hydropunch data should be used in the
comparison. This hybrid comparison should be used to tailor the maps shown
on figures 5-8, 5-9, and 5-11. Interpretation of such comparisons should
recognize that the greater screen intervals of the monitoring wells, which cause
the wells to also sample the less benzene-contaminated groundwater farther
above the fill/Marsh Crust interface, result in dilution that lowers the sample
concentration.
The summary must be revisited once the issues about the numerical and
graphical comparisons have been resolved.

This section is founded on questionable conclusions in Section 4 and 5. It may
need to be revised after the issues about benzene plume concentration trends in
the earlier sections are resolved. This same comment applies to Section 9.2.3
and Subsections Nature and Extent of Contamination and Summarv of
Applicabilitv ofMNA of Section 9.3.
The Hydropunch™ samples detected higher concentrations than have
historically been detected in site monitoring wells. because the wells were
screened across shallower depths. This sentence would be more accurately
revised to: The Hydropunch™ samples detected higher concentration than
have historically been detected in site monitoring wells. because the wells'
screened intervals often included shallower depths. See Comment 12 above.

Response

See response to Specific Comment I from the TAPP Grant
Review, Kenneth Conner of SCA Environmental Inc.

The summary was revised based on modified figures.

This section was revised based on revisions to sections 4
and 5.

The sentence was revised accordingly.
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RESPONSE TO CITY OF ALAMEDA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

16.

17.

18.

19.

20.

21.

SectionlPage
Number

Section 9,
Paragraph 3,
Alternative 3

Section 9.3,
Subsections
Alternative 2
Performance
Criteria and
Alternative 3
Performance
Criteria
Section9.3,
Subsection
Summary of
Applicability of
MNA, Paragraph I

Section 9.3,
Subsection MNA
Components, first
bullet and Table 9
2, first bullet
Table 9-2, bullet 3

Section 9.3.5

Comment

Biosparging has been included to evaluate an active remedial technology,
which could reduce risk levels to allow use ofthe shallow groundwater as a
potable water supply. This sentence sets illusory expectations for biosparging.
Natural attenuation, too, will eventually reduce risk levels compatible with use
of the shallow groundwater as a potable water supply. Biosparging
unquestionably accelerates that process, but decades will pass before risk levels
consistent with such use are achieved by either alternative. The only support
for this assertion is apparently the timeframes suggested by the decay rate
analysis of Sections 5.5, which are suspect because those analyses use censored
data sets, which omit higher recent concentrations.
These subsections fail to indicate whether meeting cleanup goals later than the
predicted cleanup timeframe is acceptable or non-acceptable performance. In
addition, the predicted cleanup timeframe will probably become much longer
once the censored data are considered in Section 5.5.

The third sentence of this paragraph includes .. .the benzene plume has been
shown to be stable and decreasing across the Site ... This draft RIIFS does not
convincingly show this. Subsection Nature and Extent of Contamination,
earlier in Section 9.3, states the thought more accurately: .. .the benzene plume
in the first water bearing zone (FWBZj has been found to be relatively stable
and appears not to be migrating or expanding. This revision is necessary
because ofuncertainties about the plume boundaries and concentration changes
with time.
These two bullets disagree as to whether Alternative 2 proposes four or nine
additional monitoring wells.

It would be very helpful to expand this bullet to describe which hypotheses are
to be tested.

Although the statements in this section are true, the topic of the section is not
addressed. This section should be expanded to discuss the short-term
effectiveness of Alternative 2.

Response

The decay rates presented in the draft version of the
document were revised, and conclusions regarding cleanup
time for the biosparging alternative were adjusted
accordingly.

This section was revised to indicate that a longer cleanup
timeframe may make the alternative not feasible (if
cleanup to drinking water standards is required). The
document was revised to include a more detailed
discussion of estimated time required for MNA cleanup,
based on MNA and chemical data collected to date.

The text was revised accordingly.

The text was revised to present a consistent number of
additional monitoring wells. Installation of monitoring
wells as part of the ongoing basewide groundwater
monitoring program will also be taken into consideration.

This table has been eliminated from the document to limit
redundancy; however, Section 9.3 has been revised
accordingly.
"Short Term Effectiveness" includes additional short term
risks due to implementation of the remedy. The statements
in this section do address the topic of the section.
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RESPONSE TO CITY OF ALAMEDA COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

22.

Section/Page
Number

Section 9.4,
Paragraph 6

Comment

This paragraph is currently written to recognize that air sparging would be
acceptable in Zone 2, but does not state whether air sparging is part of
Alternative 3. If air sparging is planned for Zone 2, then the alternative should
explicitly include it in the alternative's initial formulation at the beginning of
Section 9.

Response

The report was revised to present biosparging and air
sparging as separate alternatives.
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RESPONSE TO COMMUNITY COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

SectionlPage
Number Comment Response

Comments from the TAPP Grant Review, Kenneth Conner, P.E., CHMM, SCA Environmental, Inc., dated February 2, 2004
I. General The report is presented in a manner that is generally consistent with other Comment noted.

reports prepared for such projects for review by DTSC and USEPA. It appears
to meet the general standards for the industry.

2.

3.

4.

5.

General

General

General

General

The remedies reviewed in detail for the report do not include groundwater
extraction and treatment or "pump and treat". Pump and treat was looked at on
a cursory basis, but was not retained for more detailed analysis. As any
sparging or introduction of oxygen to the subsurface could cause benzene and
other volatiles to be liberated, it would seem that other technologies (not as
likely to cause volatiles to be released) also would be reviewed in detail.
The reviewer recognizes that the preferred treatment alternative is better than
the present situation (no treatment), but the potential effects of air or
biosparging in such a shallow vadose area need to be considered as well.

This document should reference the Soil Feasibility Study for OU5 and should
reconcile any conclusions/observations between the two. At present, this is not
the case.

The document does not show horizontal or vertical delineation of the plume. It
also does not identifY the source of the plume nor does it explain the presence
ofMtBE in the groundwater. These "missing pieces" are important to
selecting, estimating, and sizing a treatment process. The reviewer believes
strongly that further work on these missing pieces be performed before a
treatment process is selected.

The discussion of pump and treat was expanded in Section
8.3.3.1 and included for detailed analysis as Alternative 6
in the revised report.

To address the concerns of fugitive emissions, vapor
monitoring and installation ofa contingency SVE system
were added to the biosparging and air sparging
alternatives.
Additional discussion of the OU-5 soil FS was included in
Section 3.3, and details were included in Section 4.3 to
discuss contaminants found in soil and potential
relationships to contamination found in groundwater.
Section 4.1.3 was revised to more clearly delineate the
plume horizontally and vertically. The discussion of the
conceptual site model was revised and summarized in
Section 4.1.7 and new Figure 4-33 was added to show the
various possible sources of contamination.

MTBE was evaluated in previous investigation reports.
Section 4.1.1 was revised to further discuss MTBE data
collected during previous investigations to support the
conclusion that MTBE is not a chemical of concern (CDC)
for remedial action in this RI/FS. In addition, Figure 4-1
was added to summarize the MTBE data for the three wells
with detectable concentrations of MTBE and references to
specific maps in the OU-5 RI report that depict MTBE
concentrations were provided. See the response to EPA
RPM comment 16 for specific information regarding
MTBE detections.

P:\2002 Projects\22-052 RI FS Alameda Point\RTC - Agency Comments\5 Community Comments_2004-09-1O_final.doc
9/8/2004

Page 1 of9



RESPONSE TO COMMUNITY COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

6.

7.

I.

Section/Page
Number

General

General

Previous
Investigations
3-4 to 3-5

Comment

Given that the plume is thought to have been in the groundwater for an
extended period of time and also has MtBE associated with it, the natural
attenuation (NA) discussion and the basis for believing that NA will work at
the site needs to be made much stronger. If the plume is not from a continuing
source (this reviewer believes that it is from a continuing source), it would be
logical to believe that the gasoline/diesel components of the plume would have
attenuated thus far. The fact that they do not seem to have attenuated would
leave one to believe that the subsurface conditions are not conducive to NA or
that the plume is continually being fed from the source (as yet unidentified).
Some guidelines for determining whether NA is appropriate or effective need
to be set in this document as part of the NA proposal. Also, more specifics
such as the wells that would be used for the NA study, the major and minor
axes of the plume for the NA study and the parameters which would be
monitored for the NA study need to be addressed in this document.
As this area is likely a tidally influenced area and the groundwater elevation
may change even on a daily basis, the reviewer would suggest that a
groundwater monitoring plan be set in place and followed to gather more useful
data. This may rectify the problems with the missing pieces mentioned above
and may give more insight on the movement of the plume, the source of the
MtBE, the age of the plume and the proper treatment technology. Also, the
chosen treatment technology may not be as effective in a tidally influenced
area.

Some discussion should be in order at this point in the document for the use of
data from monitoring wells vs. "hydropunch". Beyond the difference of
sampling and resampling (monitoring wells can be resampled, but hydropunch
is more difficult), the key difference is that the volume of water sampled during
monitoring well sampling vs. hydropunch sampling is different and can bias
results. Dilution can occur in monitoring well samples because of screen
length and the total volume water from which the sample is taken. Likewise,
hydropunch sampling can bias results because the screen interval may be too
small and the "lens" of water from which the sample is taken may not have the
same concentration as the lenses ofwater above or below the screened interval.

Response

Additional monitored natural attenuation (MNA) data has
been collected by the basewide groundwater monitoring
program, and was included in an expanded review ofMNA
data in Section 5-2. See the response to general comment
5 regarding previous MTBE detections.

The site is approximately 1,000 feet from the nearest
shoreline. Therefore tidal influence is minimal, and is only
reflected in slight groundwater level variations, as opposed
to mass transport due to seawater intrusion. Previous
investigations of the tidal influences at the site were
summarized in Section 2.2.

A basewide groundwater monitoring program is currently
in place for the site. Recent chemical and MNA data from
groundwater samples were used to revise the document.
Section 4.5.3 was revised to clarify how monitoring well
and hydropunch data are used in the report. Specifically,
monitoring well data is used to delineate the extent of a
plume within the FWBZ and SWBZ at the site and to track
potential plume migration over time. The hydropunch data
is used to determine the presence or absence of a substance
vertically or horizontally within the FWBZ at a specific
point in time.

Concerns regarding dilution of groundwater samples
collected from monitoring wells should be balanced with
the limitations of hydropunch characterization efforts.
Specifically, the heterogeneity of the fill material that
comprises the FWBZ at Alameda does not support a
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RESPONSE TO COMMUNITY COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

" ,,/

Comment
No.

SectionIPage
Number Comment Response

conceptual model of numerous, laterally-contiguous lenses
of permeable soil warranting long-term, depth-discrete
groundwater monitoring. Instead, the site heterogeneity
supports the approach for monitoring wells screened across
a longer interval (typically 10 feet) to track all
contaminants that may be present within the FWBZ.
Monitoring wells are the means of delineating contaminant
plumes.

Past investigations at Naval Air Station (NAS) Alameda
and FISCA have emphasized groundwater characterization
efforts using monitoring wells, and the ongoing
groundwater monitoring being performed throughout NAS
Alameda will continue to use groundwater monitoring
wells. Samples collected as part of the basewide
monitoring program are collected using low-flow
groundwater sampling methods. In this method,
groundwater is pumped from the well slowly to draw water
at approximately the rate that the natural groundwater flow
would pass through the wen. This minimizes mixing of
water from the entire screened interval.

2.

3.

Previous
Investigations
3-12

Nature and Extent
of Contamination
4-1 and 4-2

Diagrams showing the locations of the past soil gas points would be helpful as
would actual samples from enclosed areas in the subject site. All of the model
calculations are useful, but direct sampling would be better.

Based on the data shown, it appears that point source for the contamination is
not known, but some speculation has been presented regarding the fill material
placed at the site in the early- to mid_20th Century. Given that MtBE use was
relatively recent (late 1970s to the present) and certainly did not occur at the
same time as the Town Gas plants or the other industrial processes of the late
19th and early 20th Centuries, how does one reconcile the MtBE concentrations
in the groundwater? This evidence would seem to point to a possible
continuing and more recently released source and also may include leachate
from the soil.

Figure 3-6 and 4-34 were added to show detected
concentrations of benzene in soil gas to give the reader a
better understanding of the spatial relationship between the
groundwater plume and the soil-gas detections.
The conceptual site model was clarified to address the
possibility of a more recent spill containing MTBE;
however, the sporadic nature ofMTBE detections (both
temporally and spatially) do not correlate well with
benzene and naphthalene detections, and do not support
any link between MTBE and to the elevated benzene and
naphthalene concentrations within the plume centers. See
the response to general comment 5 regarding previous
MTBE detections.
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RESPONSE TO COMMUNITY COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

4.

5.

6.

7.

SectionlPage
Number

Nature and Extent
of Contamination
4-3 and 4-4

Nature and Extent
of Contamination
4-4

Nature and Extent
of Contamination
4-20

Nature and Extent
of Contamination
4-23

Comment

As a minor point, SURFER© is a trademarked name and should noted as such
in the text.

The use of this program is great in the environmental industry and this reviewer
highly recommends it, but it does have limitations and human intervention (and
some subjectivity) is often necessary. Judging from the contours drawn for the
project, it seems that the program force-fitted some of the data points without
regard to normal plume behavior. As a reference to other reviewers, it may be
helpful to name the kriging technique that was chosen in the program to
generate the contours (natural neighbor, kriging, log, etc.) and any anisotropy
employed in the contouring. This reviewer believes that a more natural or
accurate set of contours could be generated from the data by using the proper
settings on the program and some intuitive (and subjective) judgment on the
registered geologist's or engineer's part. This may also be helpful in
identifying the source areas.
The Mann-Kendall statistic is also very useful, but can be misleading
depending on the data set, time frame of the data and the number of data points.
This reviewer prefers to use the Mann-Kendall statistic is conjunction with

other techniques to determine if the Mann-Kendall statistic is applicable to the
data set. One can also calculate the confidence level of the statistic given the
number of data points being reviewed. In this case, the Mann-Kendall statistic
may be somewhat skewed because of the relatively small number of data points
used for the valuation. A more useful technique may be to graph the
constituent concentrations and the groundwater levels vs. time to determine
overall trends and to compare to variations in seasonal groundwater
fluctuations. Some of the wells are obviously stable or decreasing, but others
are clearly increasing and should be noted as such for a more complete report.
The reviewer concurs that some of the NA data can be useful when plotted
versus depth; however, in this case plots of acceptors and donors
concentrations along the length and width of the plume (across the major and
minor axes) may be helpful in determining whether other treatment
technologies (or the locations for preferred treatment technologies may be
improved) may be better suited for the cleanup.
As MtBE is a constituent in the plume and a curious contaminant for an older
plume, it would be helpful to explain its presence in the Conceptual Site
Model. With no discussion in the CSM for it, it is a question that may continue
to surface.

Response

Surfer® was referenced appropriately in the text.

The computer-generated contour maps were reviewed and
adjusted by a registered geologist. The new plume maps
indicated areas where the contours were approximated.

A discussion of the kriging technique used to generate the
plots was also included in Section 4.1.3.

Comment noted. The Mann-Kendall statistics for all wells
with detectable concentrations ofbenzene were calculated
and reported with the confidence level for the statistic.
Tables used to calculate the Mann-Kendall statistics were
provided in Appendix C.

Figures 2-2 and 2-3 were included to demonstrate
groundwater flow direction and seasonal fluctuations at the
site.

Comment noted. Figures 4-31 and 4-32 were added to
present the latest available MNA data generated by the
ongoing basewide groundwater sampling program across
two lateral plume transects.

The conceptual site model was revised to address possible
source(s) ofMTBE. See the response to general comment
5 regarding previous MTBE detections.
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RESPONSE TO COMMUNITY COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

8.

9.

10.

SectionlPage
Number

Nature and Extent
of Contamination
4-23 through 4-26

Contaminant Fate
and Transport

Identification and
Screening of
Technologies
8-7

Comment

The reviewer is cognizant of the fact that the current and past soil-gas data do
not lend themselves to explaining the current groundwater contamination.
However, with no source of contamination identified and the presence of MtBE
within the groundwater plume, it seems that this portion of the report is not
complete and to recommend a treatment option without knowing whether more
contaminant mass may be added to the plume seems premature.

The reviewer still questions the use of hydropunch data and monitoring well
data together as equals for determining trends for the site.

Although the reviewer is not a general supporter of groundwater pump and
treat systems for all groundwater contamination, in this case, the detailed
analysis ofpump and treat would make sense and may actually be a better
technology given the nearby residential and educational uses of the site than
the preferred treatment technology. The reviewer recommends that pump and
treat be analyzed at the same level of completeness as air sparging (or
biosparging).

Response

The conceptual site model was revised to more clearly
explain the possible sources. See the response to general
comment 5 regarding the sporadic nature of previous
MTBE detections.

MTBE was included in the risk assessment and contributed
less than I percent to the calculated risk. The alternatives
presented in the RIIFS were designed to address the
primary risk drivers, benzene and naphthalene.
See the response to specific comment I.

See the response to general comment 2.
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RESPONSE TO COMMUNITY COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

SectionlPage
Number Comment Response

Comments from Lea Loizos, Restoration Advisory Board OU-5 Focus Group
General First and foremost, we are concerned that a remedy is being discussed without

having properly defined the plume and its source. Efforts to remediate the
groundwater plume may be futile if there is still a source area. It is our sincere
hope that a better analysis of the available data and possible source areas will
be conducted before any final decisions are made about the remedy.

We are also greatly concerned about the increased volatilization that will occur
with biosparging. If the gases do not biodegrade as expected in the vadose zone
and emissions are not controlled, there is a substantial risk of inhalation of
toxic gases for those living on Site 25.

Please refer to the response to Mr. Conner's general
comment 5 and specific comment 8 regarding the plume
delineation and source identification.

To address concerns over fugitive emissions of benzene
from the subsurface during biosparging, vapor monitoring
and controls were added to all alternatives involving
biosparging or air sparging.

lao

lb.

Ie.

Source of the
plume

Source of the
plume

Source of the
plume

As of yet, the source of the benzene plume has not been identified. Despite
claims that the levels of contamination are decreasing, it is our opinion that the
plume is stable and that the plume is migrating to the northwest. In reviewing
the data it is clear that concentrations are neither increasing nor decreasing
substantially. This is rather concerning as it is unusual [or a plume of this type
to remain in the groundwater for as long as this plume has. Although it may be
due in part to anaerobic conditions, we are not yet convinced of this and are
concerned that there may still be a source of the benzene. There are reports
from former employees that the area was used for the burning of aircraft parts.
We urge the Navy to conduct a better investigation of the historical uses of the
area and provide better justification for the assumption that there is no longer a
source of contamination' to the groundwater.
A better investigation into the stained area is required. It seems like more than
coincidence that the hotspot of the plume is directly below the stained area.
There is no justification p'rovided to prove otherwise. A reference is given on
page I-I I to an ERM-West document that discusses remediation that took
place in the stained area, however the document is not listed in the references
section. Indeed, later in the document it states, "The stained area was allegedly
remediated, indicating there is no continuing source area. However, no
information was available to confirm that remediation had occurred." (Section
4.4.2) Please clarifY whether or not remediation occurred in this area.
The utility lines may also be a source. Have the utility lines in this area been
investigated to ensure that there are no leaking pipelines? Please include a
utility diagram in the report.

Additional aerial photo research was performed to refine
the understanding of past site operations and was reported
within the revised text. The conceptual site model was
expanded and clarified, as discussed in the response to Mr.
Conner's specific comment 8, so that the source theories
were more thoroughly examined.

Past cleanup activities at Mayport/Kollman Circle have not
been verified. Any reference to these cleanup actions was
removed. Section 4.5.5 was added to the draft final report
to discuss data gaps, including investigating potential soil
sources in the Mayport/Kollman Circle area.

Utility lines have been investigated for leaks as discussed
in Section 2.4. A map of the utilities was provided in the
revised report, as Figure 2-5.
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RESPONSE TO COMMUNITY COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

2.

3.

4a.

SectionlPage
Number

Poor boundary
definition

Lack of discussion
aboutMTBE
contamination

Lack of soil gas
and indoor air data

Comment

The boundaries of the plume are incorrectly represented in several of the
figures. The figures give the impression that the plume is bound on all sides,
when in fact the west and northwest boundaries are not yet defined.
Furthermore, the program used to draw the boundaries has created odd-shaped
plumes that do not naturally occur (e.g., Figure 4-2). If the Navy believes this
to be a true representation of the plume shape, an explanation for the unusual
shape is required (e.g., is there a geologic reason?) We urge you to redraw the
plume maps to adequately represent all of the data and to only show the plume
boundaries that have been defined thus far.
The document only focuses on the benzene contamination in the groundwater
without any in-depth discussion about other detected contaminants, such as
MTBE and I,2-dichloroethane. The MTBE is of particular concern, as it
indicates a more recent spill (within the last 15 years). The 1,2-dichloroethane
is also of concern as it is not a component of gasoline, the suspected original
source of the benzene plume. A more thorough examination of these
contaminants is necessary, including possible sources, associated risks, and
possible remedial alternatives, if necessary. Please include a map showing the
location of the MTBE plume relative to the benzene plume.

Since the beginning of the Remedial Investigation and Feasibility Study
process for aU-5, we have been requesting indoor air sampling. Results of
samples taken by the Coast Guard were to be included in this report but are not
presented. Please include this data or provide data from indoor air samples
taken by the Navy.

Response

The computer-generated plume maps were reviewed and
adjusted, as necessary by a registered geologist, so that
they more accurately reflected site conditions and
overcame the limitations of the computer program. A
discussion of the kriging technique used to generate the
initial contours was also included in Section 4.1.3.

The conceptual site model was revised to address possible
sources of these contaminants. Section 4. I. I was revised
to summarize the previous detections ofMTBE and 1,2
DCA. The available data supports the conclusion that
neither MTBE or I,2-DCA warrant remedial action under
this RIfFS. In addition, references to specific maps in the
aU-5 RI report that depict MTBE and 1,2-DCA
concentrations were provided. Figure 4-1 was also
provided to summarize MTBE data in all wells with
detectable concentrations ofMTBE. See the response to
EPA RPM comment 16 for specific information regarding
MTBE detections, and see the response to DTSC GSU
comment I I for specific information regarding I,2-DCA
detections.

The source(s) of the limited MTBE and 1,2 DCA
detections is unknown; however, given the limited
detection frequency and low estimated mass, the detected
concentrations do not pose a risk to human health or the
environment. For that reason neither MTBE nor 1,2, DCA
warrant remedial action under this RIfFS.
The report presenting the results of the indoor air sampling
conducted by the Coast Guard was included as Appendix
B,
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RESPONSE TO COMMUNITY COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

4b.

5.

6a.

6b.

SectionlPage
Number

Lack of soil gas
and indoor air data

Increasing
volatilization
through the
introduction of air

Missing
groundwater data

Missing
groundwater data

Comment

The conclusions drawn from the soil gas sampling are not well supported. A
better explanation of how it was determined that the benzene detected in the
soil gas is not related to the groundwater benzene plume is required. (Section
3.2) The results of the soil gas sampling would be more useful if a figure was
provided showing where the soil gas samples were taken.

We are concerned about the possibility of increased volatilization that could
occur as a result of the biosparging. As most of Site 25 is currently residential
property, the risk of toxic gases entering the homes is already a great concern.
By creating a more aerobic environment and increasing the degradation rate of
the groundwater plume, the amount of volatiles entering into indoor air may
increase. For this reason, we believe that other remedies that do not increase
the possibility for volatilization should be analyzed. Specifically, we would
like to see the groundwater and extraction (or "pump and treat") remedy
analyzed as thoroughly as the other remedies. Although this remedy may
require more time to reach the cleanup levels and is typically not preferred, it
may be a more appropriate remedy for a residential site.

At the same time, a better analysis of the effects of bio or airsparging should be
conducted, especially considering the shallow depth of the vadose zone. How
can we be certain that volatile organics will not be entering the homes above
the plume? What type ofmonitoring will be done to ensure the protection of
those living on the site? If harmful levels ofbenzene or other volatiles are
detected, what can/will be done to mitigate the risk?
There is also no fence data, which makes it difficult to know at what depths the
wells are located. Please include this information in the draft final version.

The document makes improper comparisons of hydropunch and monitoring
well data, as if the two are the same. The volume of water collected from a
monitoring well is greater than that collected from a hydropunch, allowing for
more dilution. Comparing the data from the two misrepresents the trends
occurring on the site. Please adjust your analyses as necessary to correct this
discrepancy.

Response

A more thorough explanation of soil-gas sampling results,
including recent data generated by the ongoing basewide
groundwater monitoring program, was included in Sections
3.2 and 4.2 of the revised report. Figures 3-6 and 4-34
were added to show the soil gas detections relative to
vapor intrusion screening criteria.
A more complete discussion of the potential impacts of
biosparging in a residential area with a shallow vadose
zone was provided. Additional discussion of the proposed
monitoring and contingency soil vapor extraction system
was provided.

Pump and treat remedial technology wase more thoroughly
reviewed within Section 8 and was retained as Alternative
6 in Section 9.

Screened intervals for the current monitoring wells were
provided within the figures in Section 3.

See response to Mr. Conner's specific comment I.
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RESPONSE TO COMMUNITY COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

Comment
No.

7.

Section/Page
Number

Use of the Mann
Kendall statistic

Comment

The Mann-Kendall statistic was used to detennine the stability of the plume.
We are concerned that the results are skewed because of the relatively small
data set that was used. Furthennore, it seems that the use of this statistic is not
appropriate in areas that are tidally influenced. Please include the results of
other techniques commonly used for this purpose so that we may compare them
with the results of the Mann-Kendall statistic. For example, a graph of the
constituent concentrations and groundwater levels vs. time would be useful.

Response

The Mann-Kendall tests were run for all wells at the site
(with the exception of recently installed wells), using the
latest available data, results were presented in Appendix D.
A graph of benzene concentrations versus depth to
groundwater was presented as Figure 4-28.
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RESPONSE TO REGULATORY AGENCY AND COMMUNITY COMMENTS - Draft Groundwater Remedial Investigation/Feasibility Study
Alameda Point IR Site 25, and Alameda Annex IR Site 02

Alameda, California
Document Date: October 2003

References:

Department of Defense. 2004. Memorandum from Alex A. Beehler, Assistant Under Secretary of Defense (Environment, Safety, and Occupational
Health) regarding "Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Record ofDecision (ROD) and Post
ROD Policy." January 16.

International Technology Corporation (IT). 2001. Parcel Evaluation Data Summary, Phase 2A Sampling, Zone 16: Housing Zone, Parcel 178:
Family Housing, Alameda Point, Alameda, California. January.

IT, Neptune and Company, Inc., and Environ (IT et a1.). 2002. Draft Final Operable Unit 5 (OU-5) Remedial Investigation Report, Alameda Point,
Alameda, California. July 12.

PRC Environmental Management, Inc. and Versar, Inc. (PRC and Versar), 1996. Final Remedial Investigation, Fleet Industrial Supply Center,
Alameda Annex. January.

Tetra Tech, Inc. 2002. Residential Risk Evaluationfor u.s. Coast Guard Housing, Alameda, California. August.

Tetra Teeh EM, Inc., 1999. Draft OU-2 Remedial Investigation Report, Alameda Point.
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EXECUTIVE SUMMARY

This report presents the Remedial Investigation/Feasibility Study performed for shallow groundwater

beneath portions of Alameda Point Site 25 and Alameda Annex Installation Restoration Site 02 (IR-02).

Shallow groundwater beneath the Site is contaminated with dissolved-phase benzene and polynuclear

aromatic hydrocarbons, primarily naphthalene. The sources of this contamination are believed to be

primarily previous point-source discharges and contaminated fill used to create Alameda Point Site 25

and Alameda Annex IR-02. Contamination entrapped in the Marsh Crust may also be contributing in part

to the concentrations of contaminants observed in groundwater.

The remedial investigation portion of this report draws largely from the results of previous remedial

investigations of both Alameda Point Site 25 and the Alameda Annex to summarize the nature and extent

of contamination, and to evaluate its fate and transport.

Based on previous investigations, groundwater contamination at the Site does not appear to be migrating

laterally, and has been undergoing natural degradation processes that are continuing to reduce

contaminant concentrations. Dissolved oxygen (DO) readings decrease with depth to 20 feet below

ground surface and subsurface conditions across the site have become predominantly anaerobic.

Anaerobic biodegradation is occurring under predominantly sulfate reducing or methanogenic conditions,

which generally proceed at a much slower rate than aerobic degradation. Ongoing groundwater and soil

gas monitoring is being performed under the Alameda Point Basewide Groundwater Monitoring Program

to track groundwater contamination and natural attenuation parameters.

Current conditions at the Site do not pose any unacceptable risks to residents, students, or workers, and

ongoing groundwater monitoring has demonstrated that ecological receptors are not being exposed to

contaminated groundwater from the Site. However, to determine if a Comprehensive Environmental

Response, Compensation, and Liability Act remediation was required, a human health risk assessment

was performed that included evaluation of the groundwater ingestion exposure pathway. Of the pathways

evaluated in the risk assessment, only the hypothetical groundwater ingestion scenario (use of shallow

groundwater as a potable water supply) was found to have associated risks outside the United States

Environmental Protection Agency's risk management range.

Based on the results of the risk assessment, the remedial alternatives evaluated in this report were

designed to reduce contamination to below drinking water standards, so that if the drinking water pathway

were completed in the future, there would be no unacceptable risk to human health.
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Executive Summary

To address the risk associated with contaminated groundwater at the site, the following six remedial

alternatives were formulated and evaluated using National Contingency Plan criteria:

• Alternative 1 - No Action

• Alternative 2 - Monitored Natural Attenuation (MNA) with Institutional Controls

• Alternative 3 - Biosparging with Contingency Soil Vapor Extraction (SVE), MNA, and
Institutional Controls

• Alternative 4 - Biosparging with NutrientlMicroorganism Enhancement, Contingency Soil
Vapor Extraction, MNA, and Institutional Controls

• Alternative 5 - Air Sparging with SVE, MNA, and Institutional Controls

• Alternative 6 - Pump and Treat with MNA and Institutional Controls

Alternative I was not considered to be protective ofhuman health and the environment, and was therefore

eliminated from a comparative analysis of the remaining alternatives. The comparative analysis of

Alternatives 2, 3, 4, 5, and 6 concluded that each alternative was technically and administratively

implementable and, with the exception of Alternative 6, the estimated cost of each alternative was

comparable. The primary distinguishing factor in the comparative analysis was the performance of each

alternative relative to the long-term effectiveness criteria, which can be summarized as follows:

• Alternative 2 - The estimated time required to reduce groundwater contamination to below
drinking water standards is 50 years.

• Alternative 3 - The estimated time required to reduce groundwater contamination to below
drinking water standards is 9 years (2 years for biosparging at three plume centers, and 7 years of
subsequent MNA).

• Alternative 4 - The estimated time required to reduce groundwater contamination to below
drinking water standards is 8 years (2 years for biosparging with nutrient enhancement at three
plume centers, and 6 years of subsequent MNA).

• Alternative 5 - The estimated time required to reduce groundwater contamination to below
drinking water standards is 8 years (l year for air sparging at three plume centers, and 7 years of
subsequent MNA).

• Alternative 6 - The estimated time required to reduce groundwater contamination to below
drinking water standards is 15 years (8 years for groundwater extraction and treatment at three
plume centers, and 7 years of subsequent MNA).

In addition, the short-term effectiveness of each alternative was judged to be generally comparable, with

the exception of Alternative 5 (air sparging). The increased air injection pressure associated with

Alternative 5 will increase the volatilization of groundwater contaminants into the vadose zone. The

volatilization will be controlled with soil vapor extraction and treatment; however, given the sensitive

receptors at the Site, the increased fugitive emissions from an air sparging system may be less preferable

compared to other alternatives.

/ '\
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1. INTRODUCTION

This report presents a focused Remedial Investigation/Feasibility Study (RI/FS) of groundwater

contamination underlying portions of two adjacent Department of the Navy (Navy) properties in

Alameda, California: the former Naval Air Station (NAS) Alameda (hereafter referred to as "Alameda

Point") and the former Fleet and Industrial Supply Center Oakland (FISCA), Alameda Facility/Alameda

Annex (hereafter referred to as "Alameda Annex"). Groundwater beneath the properties historically has

been characterized under separate investigations performed at Alameda Point Operable Unit (OU) 5

(OU-5), also referred to as Installation Restoration (IR) Site 25 (hereafter referred to as "Site 25"), and

Alameda Annex IR Site 02 (IR-02). This report evaluates the groundwater contamination at both Site 25

and Alameda Annex IR-02, because they comprise part of a single contaminant plume.

The general location of Site 25 and Alameda Annex IR-02 is shown in Figure I-I. Detailed maps of the

two sites and adjacent Navy properties are presented in Figures 1-2 and 1-3. The majority of the affected

area within Site 25 is located in Parcel 181. The majority of the affected area within Alameda Annex is

located in Alameda Annex IR-02. United States Coast Guard (USCG) North Village residential housing

(Parcel 181), a park area (Parcel 182), and a community center (Parcel 183) currently occupy Site 25.

Alameda Annex IR-02 is currently being developed as residential housing, but was formerly occupied by

warehouses that served as an equipment storage and supply facility. The affected area also underlies

residential parcels at Alameda Point, which are occupied by USCG Marina Village residential housing

(Parcels 178 and 184), George Miller Elementary School (Alameda Parcel 179), and the Woodstock Child

Development Center (Parcel 180). For the purposes of this RIfFS report, the areas affected by

groundwater contamination at Alameda Point and Alameda Annex will be collectively referred to as the

"Site."

A separate RI is being performed, concurrent with this groundwater RI/FS, at Miller Elementary School

and the Woodstock Child Development Center (Parcels 179 and 180, renamed IR Site 30) and the

residential housing (Parcels 178 and 184, renamed IR Site 31). The purpose of the investigation at IR

Sites 30 and 31 is to further characterize the soil conditions and to verify that previous groundwater

investigations, performed for Site 25 and Alameda Annex IR-02, have collected sufficient data to assess

the risks to sensitive receptors at IR Sites 30 and 31.

The primary contaminants of potential concern (COPCs) in groundwater at the Site, based on risk

assessment results (see Section 6), are dissolved-phase benzene and naphthalene. These chemicals are

present in the shallow, unconfined first water bearing zone (FWBZ), the bottom of which is located

approximately 20 feet below ground surface (bgs). This RIfFS focuses on these COPCs because they will

drive the risk-based remediation alternatives to be analyzed in the FS portion of this report. Other

COPCs, whether previously investigated or subject to continued site monitoring, will be briefly discussed,

I-I
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Introduction

and references will be provided to other documents that contain more comprehensive information. The

remediation alternative recommended in this report is anticipated to apply to all areas with contaminated

groundwater within the Site, including those located on Parcels 178, 179, 180, and 184. The conclusions

of the RI being performed at IR Sites 30 and 31 are not anticipated to affect the alternative recommended

within this report.

The sections that follow summarize site characterization data generated during previous investigations;

evaluate contaminant fate and transport; present the results of a recent human health risk assessment

(HHRA); formulate remedial alternatives using the most applicable technologies and/or processes; and

conclude with the most appropriate remedial alternative for the Site.

The organization of this report is based on the Comprehensive Environmental Response Compensation

and Liability Act (CERCLA) cleanup process and the United States Environmental Protection Agency

(USEPA) guidelines for conducting an RIlFS, and is organized as follows:

,.F '\

! ,
"'---/

• Section 1: Introduction

• Section 2: Physical Characteristics of the Study Area

• Section 3: Previous Investigations

• Section 4: Nature and Extent of Contamination

• Section 5: Contaminant Fate and Transport .
/ \

• Section 6: Risk Assessment \---~

• Section 7: Applicable or Relevant and Appropriate Requirements

• Section 8: Identification and Screening of Technologies

• Section 9: Development and Screening ofRemedial Alternatives

• Section 10: Conclusion and Recommendations

• Appendix A: Groundwater Analytical Data Set

• Appendix B: Residential Risk Evaluation for U.S. Coast Guard Housing (August 2002 Report)

• Appendix C: Mann-Kendall Trend Evaluations

• Appendix D: Vapor Intrusion Evaluation

• Appendix E: Human Health Risk Assessment

• Appendix F: Monitored Natural Attenuation Description

• Appendix G: Biosparging Description

• Appendix H: Remedial Alternative Cost Estimates

Tables occur within the body of the text, and figures are located at the end of each section.
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1.1. SITE DESCRIPTION

Introduction

1-3

The sections that follow present general descriptions of Alameda Point Sites 25, 30, and 31, and Alameda

Annex IR-02. An overview of Site history and planned reuse is presented following the general

descriptions. Detailed site histories for the USCG Marina Village housing (Parcels 178 and 184), Miller

Elementary School (Parcel 179), and Woodstock Child Development Center (Parcel 180) will be included

in the RI for Sites 30 and 31.

1.1.1. Alameda Point Sites 25, 30, and 31 Description

Alameda Point is composed of 1,734 acres, located adjacent to the Alameda Annex on the western end of

Alameda Island (Shaw Environment and Infrastructure [Shaw], 2004a). Thirty-two IR sites were

identified at Alameda Point, and have been the subject of numerous investigations, some of which are

ongoing. This report focuses on groundwater contamination present under Alameda Point Site 25 which

also extends under Alameda Point Sites 30 and 31 (Figures 1-2 and 1-3).

Sites 25, 30, and 31 are composed of approximately 42, 6, and 24 acres, respectively, of relatively flat

land created by filling tidelands, marshlands, and sloughs in the early 1900s. Elevations range from

approximately 6 to 11 feet above mean sea level (MSL) (International Technology Corporation [IT] et a!.,

2002).

Site 25 was divided into three parcels (181, 182, and 183) in the Environmental Baseline Survey (EBS)

(IT, 1998). Parcel 181 contains USCG North Village multi-unit housing structures (occupied), which are

under lease from the Navy. Parcel 182 contains a park area, and Parcel 183 contains a community center

(Building 545).

As previously discussed, Parcels 179 and 180 were recently designated as Alameda Point Site 30 and

Parcels 178 and 184 were recently designated as Alameda Point Site 31. Parcels 178 and 184 contain

USCG Marina Village residential housing. Parcel 179 contains the George Miller Elementary School and

Parcel 180 contains the Woodstock Child Development Center. All of these facilities are currently

occupied.

1.1.2. Alameda Annex Description

The Alameda Annex, comprising approximately 143 acres, is located along the southern shore of the

Oakland Inner Harbor adjacent to Alameda Point Site 25 (see Figures 1-2 and 1-3). Eight IR sites were

identified at the facility, and Alameda Annex IR-02 is the primary focus for this report. Alameda Annex

IR-02 was historically used as a screening lot and scrap yard. The western portion of Alameda Annex

IR-02 was used as a screening lot, where equipment was stored temporarily and sorted for resale or

disposal. The eastern portion of Alameda Annex IR-02 was used as a scrapyard, where discarded autos,

stockpiled scrap metal, and surplus equipment were temporarily stored. Similar to Alameda Point Site
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25, Alameda Annex was constructed in the early to mid-1900s by filling in marshland, primarily with

dredged material from the Oakland Inner Harbor and San Francisco Bay (PRC and Vcrsar, 1996).

1.2. SITE HISTORY

In the late l800s, the nearest land to the Site consisted of the "Alameda Mole," a railroad embankment

that ran through marshland and intertidal areas. From the late l800s until the 1920s, two manufactured

gas plants and an oil refinery (Pacific Coast Oil Works), an asphalt pipe manufacturing plant, a soap

company, a carriage factory, and other manufacturing businesses were located near the present-day Site

(Willard, 1988). These facilities may have discharged petroleum products and other wastes, which were

deposited along the sides oftidal channels and on the surface ofmarshlands near the present-day Site.

As the marshlands and intertidal areas were filled in, the discharged petroleum products became

entrapped in the subsurface, creating what is now referred to as the Marsh Crust. The Marsh Crust layer

consists of entrapped organic matter with medium- to heavy-weight petroleum hydrocarbons, situated at

15 to 20 feet bgs across Alameda Point and at an average depth of 15 feet bgs beneath Alameda Annex

(Ncptunc and Company, Inc. [Ncptunc] ct al., 200 I; PRC Environmcntal Managemcnt, Inc. [PRC] and

Vcrsar, Inc. [Versar], 1996).

In addition to the entrapped petroleum contamination from neighboring facilities, the fill used to create

the Site is believed to contain contaminants from the original dredge materials (IT et al., 2002).

1.2.1. Alameda Point History

Prior to construction of the Site, the western tip of Alameda Island was farmland, and later became an

industrial and transit center. Railroad yards and rights-of-way for the Southern Pacific, Central Pacific,

and small local railways were built over the property and sloughs to the north of the present-day Site. For

a short period in 1869, the western terminus of the transcontinental railroad was located at the

southeastern comer of Alameda Point. The U.S. Department of the Army acquired the western tip of

Alameda from the City of Alameda in 1930 and began construction activities in 1931. In 1936, in

response to the military buildup in Europe prior to World War II, the Navy acquired title to the land from

the Army and began building the NAS Alameda. Construction involved filling in the tidelands, marshes,

and sloughs between the Oakland Inner Harbor and the western tip of Alameda Island. Figurc 1-4

compares the shoreline in 1915 with the shoreline in 1937. According to historical photographs and

records, the NAS Alameda Site 25 area was filled in during two separate events (Tetra Tcch EMI

[TtEMI],2000a). The first fill event (1887 to 1915) included most ofNAS Alameda Site 25. A later fill

event (1930 to 1939) added the fill material that is now the southeast portion of Alameda Point Site 25.

As mentioned previously, the fill material used to create the Site consisted largely of dredge spoils from

the surrounding San Francisco Bay and Oakland Inner Harbor. After the United States entered World

War II in 1941, the Navy acquired more land to the west of the installation.
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Following the end of the war in 1945, Alameda Point continued to provide facilities and support for fleet

aviation activities. During the period that it was an active naval base, the installation provided berthing

for Pacific Fleet ships and support for Naval aviation.

The majority of the Site has been used for residential housing and equipment storage, with the layout of

residential housing and equipment storage areas re-aligned between 1958 and 1969. Aerial photographs

from 1947, 1953, and 1958 show military housing and associated development present across Parcels

181, 182, and 183 extending to Alameda Annex Building 3, and approximately 300 feet south of

Singleton Avenue (IT, 1998). Figure 1-5 shows the military housing as it appeared in an aerial

photograph in 1953. An aerial photograph from 1958 shows that the housing area south of Singleton

Avenue had been cleared, and that the area was being used for equipment storage. This photograph did

not show the eastern half of Parcel 181. By 1963, the housing in the eastern half of Parcel 181 (from

Fifth Street west approximately 500 feet) had been cleared.

As shown in Figure 1-6, in 1968, the area in the eastern half of Parcel 181 was being used for equipment

storage and the remaining housing barracks west of this area had been cleared. An area of stained soil is

visible in what is now the MayportlKollmann Circle area. This area of stained soil is one potential source

of the groundwater contamination at the site. However, no documentation exists to explain the nature or

cause of the soil staining. Planned activities to address this potential source of contamination are

discussed in Section 4.5.5.

Fifty-one residential buildings constructed in 1969 presently occupy Parcel 181. No chemicals are known

to have been used or stored at Parcel 181.

Beneath Alameda Point Site 25 and Alameda Annex is an extensive system of sanitary and stormwater

sewers. The stormwater sewers interconnect and drain from south to north into the nearby Oakland Inner

Harbor. The results of previous investigations of the sanitary and storm sewer systems are further

discussed in Section 2.4.

Environmental investigation of Alameda Point began in the early 1980s under the Naval Assessment and

Control of Installation Pollutants program. At that time, Alameda Point Site 25 was not identified as one

of the IR sites because no historical spills had been documented in the area. In September 1993, Alameda

Point was identified for closure under the Base Realignment and Closure Act (BRAC). In April 1997, the

installation ceased all Naval operations and is now undergoing site cleanup to facilitate transfer to the

City of Alameda.

Alameda Annex IR-02 is currently being redeveloped into residential housing as part of the land transfer

process. Development activities will include the installation of new subsurface utility lines through areas

with known groundwater contamination.
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A more comprehensive history of Alameda Point and the surrounding area is provided in the

Comprehensive Guide to the Environmental Baseline Survey (IT, 200Ij).

1.2.2. Alameda Annex Site History

From 1900 to 1939, fill material obtained from unknown sources was used to create the Alameda Annex

IR-02 (IT, 1998). Based on the history of Alameda Point Site 25, it is believed that the source of the fill

material was dredge spoils from the surrounding San Francisco Bay and the Oakland Inner Harbor.

In the mid-1920s, a commercial airport known as the San Francisco Bay Airdrome was constructed in

what is now the southern portion of Alameda Annex. The airdrome consisted of a 2,500-foot runway, a

passenger terminal, and an aircraft maintenance hangar. Maintenance of aircraft would likely have

involved the use and storage of hazardous materials and the generation ofassociated wastes in the form of

solvents, paints, and petroleum-based products such as aircraft fuel and lubricating oil. By 1932, the

airdrome reached its operational peak, serving approximately 11,000 customers per month.

Wartime activities at the nearby NAS Alameda caused air traffic conflicts and, in 1941, the airdrome was

closed (PRC and Versar, 1996).

Between 1946 and 1966, the U.S. government purchased the property that is now the Alameda Annex,

along with an area to the north. The northern property was occupied by the U.S. Army's Alameda

Medical Depot beginning in 1945, before the federal government purchased the Site. The Sharpe Army

Depot later used this property.

The property comprising the Alameda Annex was assigned to the NAS Alameda in 1951. In 1980, the

Alameda Annex was transferred to the Naval Supply Center (NSC) Oakland. The Alameda Annex, in

conjunction with the NSC Oakland, served as the main supply facility supporting the Department of

Defense operation of military fleets and shore activities in the Pacific Basin. The facility was closed in

September 1998 (TtEMI, 2000a).

The history of the area around Alameda Annex is discussed in more detail in the RI report for Alameda

Annex (PRC and Versar, 1996).

1.3. CURRENTLY PLANNED SITE REUSE

The planned reuse for the Site is primarily residential, with possible mixed use such as live/work spaces,

as well as the continued operation of a school. Residential housing construction is underway at the

Alameda Annex facility.

\ .
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2. PHYSICAL CHARACTERISTICS OF THE STUDY AREA

The physical characteristics of the study area have been summarized during numerous previous

investigations (IT et aI., 2002; PRC and Versar, 1996; TtEMI, 2000b). The general physical

characteristics of Site 25, the adjoining Alameda Point Sites 30 and 31, and Alameda Annex IR-02 can be

summarized as follows:

• Alameda Point Site 25: A 42-acre site, consisting of USCG North Village residential housing
(Parcel 181), a park area (Parcel 182), and a community center (Parcel 183). A previous removal
action was performed at Site 25, encompassing a total area of approximately 26 acres to address
polynuclear aromatic hydrocarbons (PAHs) in the top 2 feet of soil.

• Alameda Point Site 30: An approximately 6-acre site, consisting of George Miller Elementary
School (Alameda Parcel 179) and the Woodstock Child Development Center (Parcel 180).

• Alameda Point Site 31: An approximately 24-acre site, consisting of USCG Marina Village
residential housing (Parcels 178 and 184).

• Alameda Annex IR-02: A 12.5-acre site (PRC and Versar, 1996), which was used previously as
a storage lot for equipment and is currently undergoing redevelopment.

All four of the areas within the Site are relatively flat and have no other surface features such as rivers,

mountains, or gullies. Residential development is planned in the near future (general construction,

including site grading has already begun) for Alameda Annex lR-02, which is currently an open, largely

unpaved lot without residences. As discussed in Section 1.0, a separate RI is being performed at Alameda

Point Sites 30 and 31 to further characterize the soil conditions and to verifY that previous groundwater

investigations, performed for Site 25 and Alameda Annex IR-02, have collected sufficient data to assess

the risks to sensitive receptors at IR Sites 30 and 31.

The sections that follow provide additional summary detail on the physical characteristics of the Site.

2.1. GEOLOGY

The Site is located along the eastern San Francisco Bay (East Bay Margin), which occupies a depression

between two uplifted areas: the Berkeley Hills, located approximately 10 miles east of the Site, and the

Montara mountains (and others) located to the west. The depression and uplifted areas were formed by

two sub-parallel, active faults: the San Andreas Fault west of San Francisco Bay, and the Hayward Fault

east of San Francisco Bay.

The San Andreas Fault is located approximately 12 miles west of the Site, and the Hayward Fault is

located approximately 5 miles east of the Site. Hickenbottom and Muir have described the geology of the

eastern San Francisco Bay (Hickenbottom and Muir, 1988). TtEMI has outlined the specific lithology

present at Alameda Point (TtEMI, 2000b).
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Physical Characteristics ofthe Study Area

The geology, as described in the groundwater beneficial use report (TtEMI, 2000b), described two

geological units within the shallow water-bearing zone: (I) shallow fill found in the uppermost 10 to 20

feet; and (2) underlying native sediment material that includes the Bay Mud and Merritt Sand Formation.

Surface and near-surface soil at the Site consists of artificial fill placed during the historical filling of the

tidal marshlands, which occurred from approximately 1900 to 1930. The fill is present in the northern

portion of the Site from approximately 10 feet bgs and in the southern portion from 20 feet bgs. The fill

is approximately 15 to 20 feet thick, and is deepest in the southern portion of the Site, formerly marshland

and San Francisco Bay intertidal area (the northern portion of the Site previously contained an

outcropping ofland). Two cross sections of the site are shown in Figures 2-1 and 2-2.

Fill material at the Site is a heterogeneous, laterally discontinuous mixture of poorly graded, fine- to

medium-grained sand, clay, and silt mixed with some construction debris and organic material. The

artificial fill materials are believed to be dredging spoils from the tidal flats in the surrounding San

Francisco Bay and the Oakland Inner Harbor. Industrial waste is also believed to be a potential source of

the fill material. The thickness of the fill is probably most influenced by the presence of historical tidal

channels that once transected the tidal flats.

The Bay Mud layer underlying the Site fill material ranges in thickness from 25 to 100 feet (PRC and

Vcrsar, 1996) and consists of recent sediment deposited in an estuarine environment. The Bay Mud is

thickest at the west side of the site, and thins to approximately 25 feet at the northeastern and southeastern

regions of the Site (PRC, 1993). The Bay Mud generally consists of gray to black, medium- to high

plasticity silty clay with laterally discontinuous, poorly-graded silty and clayey sand layers. Occasional

thin lenses of fine sand have also been observed. However, no extensive sand layers were observed

within the Bay Mud.

The Merritt Sand Formation underlies the Bay Mud across most of the Site. The Merritt Sand Formation

is composed of brown, fine- to medium-grained, poorly-graded sand. The sand formation is generally

laterally continuous throughout the Site, except where it is bisected by a major paleochannel that is filled

with thicker deposits ofthe Bay Mud. The Merritt Sand Formation is found at depths as great as 135 feet

bgs across Alameda Point. However, the thickness of the formation is unknown beneath the Site.

2.2. HYDROGEOLOGY

Contamination is located in the fill material above the Bay Mud, which constitutes the shallow,

unconfined FWBZ beneath the Site. The Bay Mud under the FWBZ forms an aquitard between the

shallow groundwater and the Merritt Sand, which composes much of the deeper, confined aquifer beneath

the facility (PRC and Versar, 1996).

Two primary regional aquifers have been identified beneath the Site: the Merritt Sand aquifer, which is

referred to as the Second Water Bearing Zone (SWBZ); and the deeper Alameda aquifer, which is

,/
:

\."- /
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Physical Characteristics ofthe Study Area

referred to as the Alameda Formation Water Bearing Zone (AFWBZ). The groundwater management

sub-area containing the Merritt Sand and the Alameda aquifer is referred to as the Oakland Upland and

Alluvial Plain Management Subarea.

The saturated thickness of the FWBZ averages approximately 10 feet beneath the site, and the depth to

groundwater ranges from approximately 2 to 10 feet bgs (IT ct aI., 2002; Shaw 2004b and c). The

elevation of the water table in the FWBZ ranges from 3 to 8 feet above mean sea level (Shaw, 2004b

and c).

Ongoing groundwater monitoring programs continue to investigate the depth to groundwater, as well as

other groundwater characteristics. Groundwater flow direction in the FWBZ is highly variable beneath

the Site. Groundwater generally has been reported to flow in a north to northwest direction, toward the

Oakland Inner Harbor (PRC and Versar, 1996; TtEMI, 1999c; IT et aI., 2002). However, groundwater

contour maps indicate a high level of local variability. Figures 2-3 and 2-4 show groundwater elevation

contours from winter 2002 and summer 2003, generated as part of the Quarterly Monitoring Program

(Shaw, 2004b and c). The local variation is likely due primarily to the variations in permeability of the

shallow aquifer fill material.

Two tidal influence studies were conducted for the Alameda Annex site (PRC, 1993; PRC and Vcrsar,

1996). The results of these studies indicate that maximum groundwater fluctuations in the measured

wells ranged from 0.059 to 1.1 feet, while the maximum tidal fluctuations in Oakland Inner Harbor

ranged from 6.1 to 6.9 feet. The greatest fluctuations were from wells that were screened in higher

permeability materials (PRC and Versar, 1996). Localized, higher-permeability areas appear to exist

outside identified historic tidal channels (PRC and Vcrsar, 1996). Shallow groundwater level fluctuations

during the daily tidal cycle are expected because the FWBZ is hydraulically connected to the Oakland

Inner Harbor. The groundwater level fluctuations reflect a temporary shift in the groundwater flow

direction that changes direction during the daily tidal cycle, but does not affect the mean groundwater

flow direction north to northwest toward the Oakland Inner Harbor. In addition, the tidal influence

exhibited by shallow monitoring wells reflects the hydraulic response based on the changing tide, and

does not represent active mixing of the groundwater underlying the Site with the Oakland Inner Harbor.

In addition, leaking water lines on the eastern edge of the Site were identified as potential sources of

groundwater recharge and mounding; however, these were repaired in 1998 (TtEMI, 1999c).

The Bay Sediment Unit, a layer of silts and clays, acts as a confining or semi-confining layer separating

the FWBZ from the SWBZ. Recharge of the SWBZ is mainly by lateral flow from upgradient areas on

Alameda Island. The SWBZ is believed to discharge through lateral groundwater flow to the San

Francisco Bay, Oakland Inner Harbor, and Seaplane Lagoon. Gradients tend to be steeper at low tide, and

reverse at high tide in some areas (IT et aI., 2002).
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The top of the AFWBZ at the Site is approximately 100 feet bgs, ranging in thickness from 200 to 800

feet. The San Antonio aquitard, which includes the Yerba Buena Mud and a thin, upper clay-rich portion

of the Alameda Formation, separates the AFWBZ from the SWBZ. Little is known about the hydraulic

properties of the AFWBZ.

2.3. GROUNDWATER BENEFICIAL USE

Two primary reports have been issued with respect to possible beneficial uses of groundwater: one

evaluated groundwater at Alameda Point (TtEMI, 2000b), and the other evaluated groundwater at

Alameda Annex (TtEMI, 1999c). Both reports concluded that groundwater in the shallow water-bearing

zone near the Site has no potential future use as a potable water supply.

The reports based their conclusions on both federal and State criteria. However, the Alameda Point

investigation did not use site-specific factors such as well construction permits and seawater intrusion.

Evaluation of potential beneficial use was therefore largely based on total dissolved solids (TDS)

concentrations and well yields. Summaries ofeach of the reports are provided below.

2.3.1. Potential Beneficial Uses of Groundwater - Alameda Point

In July 2000, the Final Determination of the Beneficial Uses of Groundwater, Alameda Point was

published, which revised the previously-released Draft version, and incorporated comments received from

regulatory agencies. Specifically, comments from the USEPA were incorporated into the document,

clarifYing the use of site-specific factors in determining potential beneficial uses of groundwater. USEPA

clarified that only federal and State criteria for TDS concentrations and well yield should be used to

determine groundwater beneficial uses, and that site-specific factors should be used in making a risk

management decision for a CERCLA action (TtEMI, 2000b).

At a meeting prior to the release of the final version of this document, a BRAC Cleanup Team (BCT)

reviewed comments and agreed that the revised document would serve as the final determination for

groundwater beneficial uses (TtEMI, 2000b).

The final report described Alameda Point OU-5 (the western portion of the Site) as located in the "central

geologic region," which was created by infilling tidal marshlands in the early 1900s. Based on the

USEPA criteria for TDS concentrations and well yield, the report classified the FWBZ as a Class II

aquifer (a current or potential source of drinking water, or having other beneficial uses). Water in the

SWBZ was classified as a Class III aquifer (not a potential source of drinking water, and of limited

beneficial use) due to high TDS concentrations (TtEMI, 2000b).

After considering beneficial use criteria, the Alameda Point BCT concluded that groundwater beneath

OU-5 is unlikely to be used as a drinking water source. However, contaminant mass reduction might be

required to facilitate long-term contaminant attenuation and to allow for other beneficial uses of

groundwater. The BCT also set groundwater cleanup levels above Maximum Contaminant Levels

(F "
.... ...". ••• .1'
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(MCLs) so that contaminated groundwater could be remediated to levels that would eliminate exposures

due to inhalation (groundwater vapors into buildings), dennal contact, and irrigation; and to ensure that

groundwater contamination does not increase (TtEMI, 2000b).

The report also included TDS maps of the area, figures of site groundwater conceptual models, and a

re-use map. The majority of measured TDS concentrations in the FWBZ in the vicinity of OU-5 were

greater than 10,000 milligrams per liter (mg/L) (the federal ceiling for TDS in groundwater with a

potential beneficial use); smaller areas of lower TDS concentrations occurred at the junction of Alameda

Point and Alameda Annex. Water in the SWBZ contained TDS concentrations greater than 10,000 mg/L

(TtEMI,2000b).

2.3.2. Potential Beneficial Uses of Groundwater - Alameda Annex

In November 1999, a groundwater beneficial uses evaluation for Alameda Annex was released. As in the

Alameda Point investigation, groundwater beneficial use was evaluated using both federal and State

criteria, and also took into consideration site-specific factors (Navy, 1999).

The report concluded that shallow groundwater in the FWBZ should not be designated as a potential

drinking water source for CERCLA purposes. Some of the findings leading to that conclusion are:

• TDS concentrations in the FWBZ exceed both federal and State criteria for the majority of
Alameda Annex.

• TDS concentrations may further increase as leaking water pipes are removed or replaced.

• Prolonged pumping of shallow groundwater is likely to result in decreased well yields.

• The California Regional Water Quality Control Board (RWQCB) recommended de-designation
of groundwater in shallow bay-front artificial fill materials overlying young bay mud (the case of
Alameda Annex) for municipal beneficial uses.

Additionally, the RWQCB concurred in a written statement that, based on high TDS concentrations, the

shallow groundwater beneath the Alameda Annex meets the State exemption criteria for drinking water,

and therefore was not a potential source of drinking water. The RWQCB also stated that the Navy must

evaluate all other potential beneficial uses of groundwater at Alameda Annex. Toward that end, the Navy

also evaluated agricultural, industrial, and freshwater replenishment uses (RWQCB, 1999).

It was concluded that shallow groundwater beneath the Site may have agricultural and industrial

beneficial uses, but the potential is considered low because:

• Existing and anticipated TDS concentrations exceed recommended levels for many agricultural
and industrial uses.

• Expected well yields are not sufficient.

• Installation and operation of low-yield wells would not be cost-effective compared to the cost of
water available from the existing municipal supply.
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• Treating water for beneficial agricultural/industrial use would not be cost-effective.

• Land subsidence and saltwater intrusion might occur if shallow groundwater were pumped.

• Water supply wells screened in the FWBZ would not meet State or county minimum well
construction requirements, and would be highly vulnerable to surface or near-surface
contamination.

It was also concluded that the FWBZ is not a potential source of freshwater replenishment

(RWQCB,1999).

Other information provided in the report included physical characteristics of the Site, eXlstmg

groundwater contamination and fate and transport modeling, the facility water supply system, and the

stormwater and wastewater management systems.

2.3.3. Groundwater Beneficial Use Discussions - 2002

During summer 2002, in additional discussions that were held with regulatory agencies and stakeholders,

concern was expressed about the possible use of shallow Site groundwater (in scenarios such as backyard

well pumping, irrigation, and human ingestion). The concern stemmed largely from the potential for local

residents to install shallow groundwater wells for drinking water.

To address stakeholder concerns that shallow groundwater at the Site could be used for drinking water

purposes, the HHRA performed for this report evaluated the groundwater ingestion exposure pathway.

The current HHRA used the most recent analytical data; previous HHRAs used older analytical data sets

that did not include the higher detections ofbenzene found in recent Hydropunch™ samples.

2.3.4. Summary of Groundwater Beneficial Use Investigations

Two separate groundwater beneficial use studies have been performed for the Site, both concluding that

groundwater in the FWBZ has no potential for beneficial use. The studies evaluated groundwater in the

FWBZ and SWBZ, with an emphasis on the FWBZ due to shallow groundwater contamination, relevancy

to human health risk calculations, and some TDS concentrations that meet the federal criteria for potential

use as drinking water.

The beneficial use evaluations used two primary criteria: TDS concentrations and well yields. Water

supply system leaks were identified at the Site, and, because the locations correlated fairly well with low

TDS areas shown on TDS isoconcentration maps, it can be inferred that the leaks were responsible for the

low TDS concentrations, qualifYing the areas as a federal Class II aquifer. The leaks have since been

repaired, and the TDS levels in those areas likely have increased.

Subsequent to the previous beneficial use investigations, the Alameda Point BeT concurred that, despite

the "probability" that water in the FWBZ would not be used as a future potable water supply, the HHRA

for this report should evaluate the groundwater ingestion pathway. Therefore, the HHRA performed for

2-6
P:\2002 Projects\22-052 Rl FS Alameda Point\Report Text\Draft Final Submittal. 2004\Master9-07-04 v4.doc
Alameda Point Site 251Annex Alameda Annex IR-02 Groundwater RL'FS ----ERRG



)

Physical Characteristics ofthe Study Area

this report evaluates the human health risk associated with hypothetical use of contaminated site

groundwater in the FWBZ as a potable water supply.

2.4. UTILITIES

The Site and adjacent areas contain an extensive system of sanitary sewer and storm drain lines that drain

from south to north, into the Oakland Inner Harbor. Additionally, gas lines for residential properties run

through the Site, as shown in Figure 2-5.

Two detailed storm drain investigations have been conducted to date; one was conducted as part of the

Alameda Annex RI, and the other as part of the comprehensive Alameda Point study in 2001 (TtEMI,

200Ia).

During the Alameda Annex RI, storm drain sediments, surface stormwater, and stormwater from drains

were sampled and analyzed for a full suite of analytes. The results of the storm drain sediment sampling

indicated that two areas of Alameda Annex might have released metals and volatile organic compounds

(VOCs) into the stormwater drainage system, with metals as the primary contaminant. The two areas

were identified as IR-02 and the west end of Buildings 1 and 2.

Benzene was not detected in storm drain sediments, but was detected at low concentrations in stormwater

samples (the maximum detected concentration was 7 micrograms per liter [flg/L]) taken from within

drains); the suspected source was contamination within Alameda Annex IR-02. The storm drain study for

Alameda Annex was reported in 1996. In 1997, video investigation of the storm drain system indicated

that no infiltration into the system was occurring, and that all storm drains on the Site were undamaged.

A comprehensive Alameda Point storm drain study was performed subsequently. The study evaluated

storm drains within Site 25, which are interconnected with, and downgradient from, those in Alameda

Annex IR-02. No leaking storm drain lines were found in Site 25, and the study did not recommend any

further investigation at Site 25. The study recommended sampling of OU-l and OU-2 within Alameda

Point, where high-permeability bedding materials might exist (TtEMI, 200Ia).

To test whether the bedding material was acting as a preferential pathway for contaminant migration in

OU-l and OU-2, soil and groundwater samples were collected along sewer lines downgradient of plumes

within Corrective Action Plan (CAP) Site 9A, and Installation Restoration Program (IRP) Sites 4,5,6,9,

11, 13, 14, 16, 21, and 23. Vacuum extraction borings were advanced immediately adjacent to storm

sewers for collection of undisturbed samples of bedding materials. Soil samples were also collected 10

feet from the storm drain line adjacent to each vacuum extraction location. The results, summarized in a

2002 draft data summary report, indicated that neither the bedding materials nor the sanitary sewer lines

were acting as a preferential conduit for transportation of contaminants (TtEMI, 2002). Because this

study was performed on areas of Alameda Point outside Site 25, definitive conclusions regarding the

potential for storm drain bedding material to act as a preferential pathway for contaminant migration at

Site 25 cannot be drawn solely from this information. However, the ongoing groundwater monitoring
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program at Site 25 is tracking potential contaminant migration towards the Oakland Inner Harbor and has

not detected any contaminant migration to date. In addition, ongoing soil gas monitoring around the

groundwater contamination has shown no elevated concentrations that would indicate that subsurface

utilities are acting as a preferential pathway for soil gas migration.

".
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3. PREVIOUS INVESTIGATIONS

The discovery and characterization phases of the CERCLA cleanup process have been completed for the

Site, and a FS was also completed to address the Marsh Crust and Alameda Point groundwater. The

purpose of this report is to perform a comprehensive study that evaluates groundwater contamination in

both Alameda Point Site 25 and Alameda Annex IR-02.

To streamline and focus this report, only summarized results from previous investigations have been

included. However, results from previous investigations were called upon extensively to perform the

evaluations included in this document. For example, the groundwater analytical data set used in this

report was compiled from multiple previous investigations by different consultants, reported in varying

data formats.

The previous investigations used for reference in this report are summarized in the sections that follow

and in Table 3-1.

3.1. PREVIOUS GROUNDWATER INVESTIGATIONS

Though groundwater beneath the Site is present in one contiguous unit, it historically has been

investigated under two separate programs: one addressing Alameda Point Site 25, and the other

addressing Alameda Annex IR-02. The groundwater investigations performed previously under each

program are summarized in the sections that follow.

3.1.1. Previous Alameda Point Groundwater Investigations

The previous Alameda Point Site 25 groundwater investigations were summarized in the following

reports:

\

J

/

•

•

•

•

•

•
•

Data Summary Report, Site 25 Remedial Investigation, Alameda Point (TtEMI, 1999a)

Final Determination ofBeneficial Uses ofGroundwater, Alameda Point (TtEMI, 2000b)

Final Comprehensive Guide to the Environmental Baseline Survey (IT, 2001j)

Parcel Evaluation Data Summary, Phase 2B Sampling, Zone I6: The Housing Zone, Parcel I 82,
Alameda Point (IT, 200 It)

Draft Field Summary Reportfor OU-5 Addendum Activities (IT, 2001k)

Storm Sewer Study Tech Memo Addendum and Responses to Comments on the Draft Final Storm
Sewer Study Report (TtEMI, 2001 a)

Draft Final Remedial Investigation Work Planfor OU-5, Alameda Point (Neptune et aI., 2001)

Draft Final Remedial Investigation, Alameda Point OU-5 (IT et aI., 2002)
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Table 3-1
Supporting Document Summary

Alameda Point Site 25/Alameda Annex IR-02 Groundwater RI/FS
Page 1 of3

Previous Investigations

Investigation Status
Installation Site Type Author Date Title (draft/final)

Parcels 178, 179,
Shallow Soil Gas Investigation: Parcels 178/179/180 andAlameda Annex 180 and Warehouse Soil gas PRC 11/27/1989 DraW

Area Alameda Annex Warehouse Area

Alameda Annex Parcel 178 Soil gas PRC 10/2/1990 Risk Assessment Report (Parcel 178, Marina Village Housing) Draft'

Alameda Annex IR-02 Groundwater PRC 211/1993
Alameda Annex and Screening Lot and Scrap Yard, Sampling

Draft'Results Technical Memorandum

Alameda Annex Basewide Groundwater
PRCand

1/1/1996 Final Remedial Investigation Draft'Versar

Alameda Annex Basewide Groundwater TtEMI 101211998 Final Technical Memorandum, Groundwater Contaminant Fate
Finaland Transport Modeling, Alameda Annex

Alameda Annex Basewide Groundwater TtEMI 11/2/1999 Groundwater Beneficial Uses Evaluation, Alameda Annex Draft'

Alameda Annex Basewide Groundwater NewFields 1/14/2000 Baseline Human Health Risk Assessment DraW

Alameda Point Site 25 Groundwater TtEMI 1/29/1999 Data Summary Report, Site 25 Remedial Investigation Draft'

Alameda Point Basewide Groundwater TtEMI 7/1/2000 Final Determination of Beneficial Uses of Groundwater Final

Alameda Point
Zone 16 (including

Soil,Air IT 111/2001
Zone Evaluation Data Summary, Zone 16: Housing Zone,

FinalParcels 178 - 184) Alameda Point, Alameda, California
Parcel Evaluation Data Summary, Phase 2A Sampling, Zone 16:

Alameda Point Parcel 178 Soil, Air IT 1/1/2001 Housing Zone, Parcel 178: Family Housing, Alameda Point, Final
Alameda, California
Parcel Evaluation Data Summary, Phase 2A Sampling, Zone 16:

Alameda Point Parcel 179 Soil,Air IT 1/1/2001 Housing Zone, Parcel 179: George P. Miller Elementary School, Final
Alameda Point, Alameda, California
Parcel Evaluation Data Summary, Phase 2A Sampling, Zone 16:

Alameda Point Parcel 180 Soil,Air IT 1/1/2001 Housing Zone, Parcel 180: NAS Alameda Child Day Care, Final
Alameda Point, Alameda, California
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Table 3-1
Supporting Document Summary

Alameda Point Site 25fAIameda Annex IR-02 Groundwater RifFS
Page 2 of 3

Previous Investigations

Investigation Status
Installation Site Type Author Date Title (draft/final)

Parcel Evaluation Data Summary, Phase 2A Sampling, Zone 16:
Alameda Point Parcel 181 Soil,Air IT 1/1/2001 Housing Zone, Parcel 181: Multiple Unit Housing, Alameda Point, Final

Alameda, California
Soil, Parcel Evaluation Data Summary, Phase 2A Sampling, Zone 16:

Alameda Point Parcel 182 Groundwater, IT 111/2001 Housing Zone, Parcel 182: Qpen Space, Alameda Point, Final
Air Alameda, California
Soil, Parcel Evaluation Data Summary, Phase 2B Sampling, Zone 16:

Alameda Point Parcel 182 Groundwater, IT 1/1/2001 Housing Zone, Parcel 182: Qpen Space, Alameda Point, Final
Air Alameda, California

Parcel Evaluation Data Summary, Phase 2A Sampling, Zone 16:
Alameda Point Parcel 183 Soil, Air IT 1/1/2001 Housing Zone, Parcel 183: Building 545, Alameda Point, Final

Alameda, California
Parcel Evaluation Data Summary, Phase 2A Sampling, Zone 16:

Alameda Point Parcel 184 Soil,Air IT 1/1/2001 Housing Zone, Parcel 184: Building 172 - Demolished, Alameda Final
Point, Alameda, California

QU-5/Site 25
Soil, Neptune et Draft Final Remedial Investigation Work Plan for QU-5, Alameda

Alameda Point Groundwater, 5/9/2001 Draft Final
(Parcels 181-183) Soil (las al. Point

Soil, Final Comprehensive Guide to the Environmental Baseline
Alameda Point Basewide Groundwater, IT 6/29/2001 Final

Air Survey, Alameda Point, Alameda, California

Alameda Point
QU-5/Site 25 Groundwater IT 7/23/2001 Draft Field Summary Report for QU-5 Addendum Activities Draft(Parcels 181-183)

Alameda Point Basewide Groundwater TtEMI 8/30/2001
Storm Sewer Study Tech Memo Addendum and Responses to

Draft'Comments on the Draft Final Storm Sewer Study Report

Alameda Point Basewide Groundwater TtEMI 11/1/2001 Summary of Background Concentrations in Soil and Groundwater Draft'

Alameda Point Coast Guard Soil gas
Tetra Tech,

7/1/2002
Residential Risk Evaluation for U.S. Coast Guard Housing,

Draft'
Housing Inc. Alameda, Califomia

( .....

'.... _.,~
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Previous Invesligalions

Table 3-'
Supporting Document Summary

Alameda Point Site 25fAIameda Annex IR-02 Groundwater RifFS
Page 3 of 3

Status not speCified, listed as draft to mdlcate that no subsequent versIOn of the document has been Issued
FISCA = Fleet and Industrial Supply Center Oakland, Alameda Annex/Alameda Facility
IR = Installation Restoration Site
IT = Intemational Technology Corporation
IT et al. = tT, Neptune and Company, tnc., and Environ
Neptune et al. = Neptune and Company, Inc., tT, and Environ
au = Operable Unit
PRC = PRC Environmental Management
TtEMI =Tetra Tech EM Inc.

Investigation Status
Installation Site Tvpe Author Date Title (draft/final)

QU-5/Site 25 Soil,
Alameda Point (Parcels 181-183) Groundwater, IT eta!. 7/12/2002 Draft Final Remedial Investigation, Alameda Point QU-5 Draft Final

Soil aas
Draft Project Closeout Report, Comprehensive Environmental

Alameda Point Site 25 Soil FW 1111/2002 Response, Compensation, and Liability Act Time-Critical Draft
Removal Action at IR Site 25

Alameda Point
QU-5/Site 25

Soil
CDM 8/15/2003 Draft Soil Feasibility Study Draft

(Parcels 181-183) Federal

Alameda Point Basewide
Groundwater, Shaw 216/2004

Final Work Plan for the Basewide Groundwater Monitoring Final
Soil aas Proqram, Alameda Point

Alameda Point Site 25
Groundwater,

Shaw 2127/2004
Groundwater Monitoring Report for Installation Restoration Site

Draft'Soil qas 25 Group, Summer 2002 to Sprinq 2003, Alameda Point

Alameda Point Site 25
Groundwater,

Shaw 4/16/2004
Groundwater Monitoring Report for Installation Restoration Site

Draft'
Soil gas 25 Group Summer 2003 to Spring 2004, Alameda Point

Alameda Point
Site 25/IR-02, Parcel

Updated Alameda Point/Alameda Annex Benzene Soil Gas
and Alameda

179
Soil gas TtEMI 10/20/1999 Investigation Summary and Summary of Crawl Space Benzene Updated

Annex Air Samplina at Parcel 179
Alameda Point Final FS for the Marsh Crust and Groundwater at FISCA, and FS
and Alameda Basewide Groundwater TtEMI 3/31/2000 Final
Annex

for the Marsh Crust and Former Subtidal Area, Alameda Point

Alameda Point
Final Technical Memorandum on the Groundwater and Benzene

and Alameda IR-02 Groundwater TtEMI 12/27/2001
Soil Gas Investigation at Installation Restoration Site 02 Fleet and

Final
Annex

Industrial Supply Center Qakland, Alameda Facility/Alameda
Annex.
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Previous Investigations

• Final Work Plan for the Basewide Groundwater Monitoring Program, Alameda Point
(Shaw, 2004a)

• Groundwater Monitoring Report for Installation Restoration Site 25 Group, Summer 2002 to
Spring 2003, Alameda Point (Shaw, 2004b)

• Groundwater Monitoring Report for Installation Restoration Site 25 Group Summer 2003 to
Spring 2004, Alameda Point (Shaw, 2004c)

Following is a brief summary of the findings of the above reports, as they relate to site groundwater.

Data Summary Report, Site 25 Remedial Investigation, Alameda Point (TtEM1, 1999a): The report

describes the results of a soil and groundwater characterization effort, performed in the northern portion

of Alameda Point Site 25 (Parcel 182, Estuary Park), north of the site that is the subject of this report.

Benzene was detected twice in groundwater, with a maximum concentration of 28 Ilg/L.

Final Determination of Beneficial Uses of Groundwater, Alameda Point (TtEM1, 2000b): The report

determined that shallow groundwater beneath the Site had no potential beneficial reuse, based on high

TDS concentrations, well yield, reuse plans, and other factors.

Parcel Evaluation Data Summary, Phase 2B Sampling, Zone 16: The Housing Zone, Parcel 182,

Alameda Point (IT, 2001 f): Four Hydropunch™ groundwater samples were collected from Parcel 182 in

October 1995 as part of the EBS. The samples were analyzed for total petroleum hydrocarbons (TPH)

purgeable, TPH-extractable, and semi-volatile organic compounds (SVOCs). Five SVOCs were detected

(acenaphthene, fluoranthene, naphthalene, pyrene, and phrenanthrene). The maximum concentration of

naphthalene detected was estimated at 1 Ilg/L. No other groundwater samples were collected at adjacent

parcels during the EBS.

Final Comprehensive Guide to the Environmental Baseline Survey (IT, 200Ij): The report was used as a

reference in this RIfFS for Alameda Point cleanup information and for general information on Marsh

Crust contaminants. The background included information on the various phases of investigation

performed to date, property reuse planning, Resource Conservation and Recovery Act (RCRA)

compliance, the IR program, natural ecological resource evaluation, the history of the area (including

Alameda Annex), and the storm drain system.

Draft Field Summary Report for OU-5 Addendum Activities (IT, 2001k): The report describes the

techniques and results of a characterization program to assess contamination in soils, groundwater, and

soil gas. The groundwater investigation consisted of various Hydropunch™ samples at multiple depths.

Storm Sewer Study Tech Memo Addendum and Responses to Comments on the Draft Final Storm Sewer

Study Report (TtEM1, 2001 a): This document provided information on storm drain lines in the vicinity of

the benzene groundwater contamination. The Alameda Annex RI (PRC and Vcrsar, 1996) also provided

information regarding storm drain lines in the area of contamination.

\
;'

3-5
P:\2002 Projects\22-052 RI FS Alameda Point\Report Text\Drafl Final Subminal, 2004\MasteJ9-07-04 v4.doc
Alameda Point Site 251Annex Alameda Annex IR-02 Groundwater RVFS ----ERRG

'. ,.
~--- .. '



\
I

.,/

Previous Investigations

Draft Final Remedial Investigation Work Plan for OU-5, Alameda Point (Neptune et aI., 200 I): The

work plan provided a general background for Alameda Point Site 25. It also contained a brief discussion

on soil staining observed in a satellite photo, and its location coincident with a benzene plume center (see

Figurc 1-5).

Draft Final OU-5 Remedial Investigation, Alameda Point (IT ct aI., 2002): The Draft Final RI provided

information from groundwater and soil gas sampling events conducted in 200 I, designed to further

characterize both Alameda Point Site 25 and Alameda Annex IR-02 because groundwater contamination

is continuous across both areas. The RI also performed a HHRA based on the results of the sampling and

analysis program. The Draft Final RI was used extensively in this report as a reference, primarily because

it yielded detailed information on the nature and extent of groundwater contamination; specifically,

vertical stratification ofbenzene contamination.

Final Work Plan for the Basewide Groundwater Monitoring Program, Alameda Point (Shaw, 2004a):

The groundwater monitoring work plan described the ongoing monitoring program, and its goals to

monitor basewide contaminant plumes and degradation and to assess the network of monitoring wells at

the Site. The Final Work Plan also provided results from monitored natural attenuation (MNA) field tests

and analyses. An inventory of all known monitoring wells at the site was included as Appendix E of the

Final Work Plan. As part of the Basewide Groundwater Monitoring Program, groundwater samples

continue to be collected on a quarterly and/or semi-annual basis from a system of 12 monitoring wells

located within Site 25 and IR-02. Samples are analyzed for VOCs, PAHs, metals, and natural attenuation

parameters. This network of wells is assessed on an annual basis, and recommendations are made to

install new wells or limit the frequency of sampling. The results of the ongoing monitoring program are

reported quarterly in groundwater monitoring reports. Validated data are currently available through

March 2004 (Shaw, 2004b and c).

3.1.2. Previous Alameda Annex Groundwater Investigations

Previous Alameda Annex groundwater investigations were summarized in the following reports:

• Alameda Annex and Screening Lot and Scrap Yard, Sampling Results Technical Memorandum
(PRC, 1993)

• Final Remedial Investigation, Alameda Annex (PRC and Vcrsar, 1996)

• Final Technical Memorandum, Groundwater Contaminant Fate and Transport Modeling,
Alameda Annex (TtEMI, 1998a)

• Groundwater Beneficial Uses Evaluation, Alameda Annex (TtEMI, 1999c)

• Baseline Human Health Risk Assessment, Alameda Annex (NewFields, 2000)

Following is a brief summary of the findings of the above reports, as they relate to site groundwater.
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Previous Investigations

Alameda Annex and Screening Lot and Scrap Yard, Sampling Results Technical Memorandum (PRC,

1993): The technical memorandum was used for a historical perspective in this report. This document

also provides detailed geotechnical and hydrogeologic data for the site.

Final Remedial Investigation, Fleet and Industrial Supply Center Oakland, Alameda Annex (PRC and

Versar, 1996): The report provided characterization information for Alameda Annex, including details on

the nature and extent of contamination and previous risk assessment results, as well as detailed

hydrogeologic data including pumping tests.

Final Technical Memorandum, Groundwater Contaminant Fate and Transport Modeling, FISCA (ItEMI,

1998a): The fate and transport study was used to evaluate plume stability and fate and transport

mechanisms in this report. The fate and transport study was performed using analytical data gathered

over a 2-year period (1994 to 1996), and indicated that benzene plumes were stable and would recede

under biodegradation mechanisms. However, the model indicated that benzene concentrations greater

than I llg/L would remain on the site after the year 2020.

Groundwater Beneficial Uses Evaluation, Alameda Annex (ItEMI, 1999c): Shallow groundwater

beneath Alameda Annex was evaluated for potential beneficial uses. The investigation concluded that

there was no potential beneficial use due to high TDS, low well yield, and other factors. The RWQCB

concurred with the investigation, and the Annex was exempted from designation as drinking water within

the State.

Baseline Human Health Risk Assessment, FISCA (NewFields, 2000): The report was used as a reference

for the HHRA perfonned in this RIfFS. The risk assessment perfonned by NewFields supplemented the

risk assessment performed as part of the Alameda Annex RI, and evaluated some exposure pathways not

included in the RI HHRA. The HHRA performed by NewFields evaluated a number of exposure

pathways and receptors, including construction workers, irrigation applicators, car wash workers,

residents, and children in a school. Hazard indices (HIs) were below I, and all risk levels were found to

be within the USEPA's risk management range (10-4 to 10-6
), provided site groundwater was not used as a

potable water supply.

3.1.3. Previous Groundwater Investigations for Alameda Point and Annex

Previous investigations that addressed both Alameda Point and Alameda Annex include:

• Final FS for the Marsh Crust and Groundwater at FISCA, and FS for the Marsh Crust and
Former Subtidal Area, Alameda Point (TtEMI. 2000a)

• Final Technical Memorandum on the Groundwater and Benzene Soil Gas Investigation at
Installation Restoration Site 02 Fleet and Industrial Supply Center Oakland Alameda
Facility/Alameda Annex (TtEMI. 2001c)
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Final FS for the Marsh Crust and Groundwater at FISCA, and FS for the Marsh Crust and Former

Subtidal Area, Alameda Point (TtEMI, 2000a). The FS for the Marsh Crust examined remedial

alternatives for PAH contamination entrapped during previous fill operations. It concluded that the

Marsh Crust warranted remedial action in the form of institutional controls.

Final Technical Memorandum on the Groundwater and Benzene Soil Gas Investigation at Installation

Restoration Site 02 Fleet and Industrial Supply Center Oakland Alameda Facility/Alameda Annex

(TtEMI, 200Ic). The document summarizes previous groundwater and soil gas investigations, and

presents the results of sampling conducted by ERM and the Navy at Alameda Annex IR-02. The results

of the 2001 Navy Hydropunch™ sampling presented in this report are discussed in greater detail in the

OU-5 RI (IT et aI., 2002). ERM conducted a series of investigations in February 2000 and February to

March 2001, using a variety of sampling methods including groundwater grab sampling, benzene vertical

stratification sampling, and Hydropunch™ sampling (TtEMI, 2001 b). This report concluded that,

because benzene concentrations are higher with depth, benzene sources are most likely associated with

buried fill materials.

3.1.4. Monitoring Well Network and Hydropunch™ Sampling Locations

The reports summarized in the preceding sections present analytical data collected under different

programs, at different times, from monitoring wells, Hydropunch™ locations, and soil gas probes.

Because the data available for the Site were not generated as part of a consistent program, limitations

from inconsistent sample locations should be considered when interpreting the data.

Ideally, a monitoring well network that fully encircles Site contamination would be used to monitor

plume stability, and would provide a data set showing contaminant concentrations and trends over time at

the same locations. However, different sets of wells were used in each Site groundwater sampling event.

In 1996, approximately 65 monitoring wells were in existence at the Site (Figure 3-1). This network was

used in TtEMI's fate and transport study (TtEM1, 1998a), and in the Alameda Annex RI (PRC and

Vcrsar, 1996). In 2001, considerably fewer monitoring wells were available for sampling (Figure 3-2).

Many of the monitoring wells located in 1996 had been abandoned as part of removal actions at Alameda

Point Site 25 or construction activities at Alameda Annex IR-02. A monitoring well inventory was

conducted by Shaw during development of the Basewide Groundwater Monitoring Plan (Shaw, 2004a),

documenting the status of wells remaining on the site. Although limited documentation is available

regarding the abandonment or destruction of Site monitoring wells from 1996 to 2002, the ongoing

Basewide Groundwater Monitoring Program is tracking all existing Site monitoring wells, and

recommendations for abandonment (and possible replacement) are coordinated with the Alameda Point

BCT and the Alameda Annex BCT prior to field implementation.

Several separate Hydropunch™ sampling events were also conducted at the Site, yielding data that could

be used to characterize the nature and extent of contamination, but could not directly be used to track

contaminant concentrations over time. Two Hydropunch™ sampling investigations were conducted at

3-8
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the Site on behalf of the Navy: the first in 1993 as part of the Environmental Baseline Survey (IT, 1998)

(Figure 3-3), and the second in 2001 as part of the Alameda Point Site 25 RI (Figure 3-4). The second

Hydropunch™ sampling event generated the majority of data regarding stratification of contamination at

the Site. Additional Hydropunch™ sampling was also conducted at Alameda Annex IR-02 by ERM in

2000 and 2001; however, the quality of this data, with respect to Navy quality control standards, is

unknown.

Also, additional monitoring wells and soil gas probes were installed at the Site as part of the ongoing

Alameda Point Basewide Groundwater Monitoring Program (shown in Figure 3-5). Additional wells and

probes are proposed based on quarterly analytical results as part ofthe ongoing program.

Past investigations at Alameda Point and Alameda Annex have emphasized groundwater characterization

efforts using monitoring wells, and the ongoing groundwater monitoring being performed throughout

Alameda Point will continue to use groundwater monitoring wells. Samples collected as part of the

basewide monitoring program use low-flow groundwater sampling methods. In this method, groundwater

is pumped from the well slowly to draw water at approximately the rate that the natural groundwater flow

would pass through the well. This minimizes mixing ofwater from the entire screened interval.

Despite the varied approaches used to gather groundwater data at the site, the volume and density of the

data are sufficient to draw conclusions about the spatial extent of the groundwater plume and the behavior

of the plume over time. These conclusions form the basis of the assessment that sufficient data exist to

evaluate remedial alternatives within this report.

3.1.5. Groundwater Analytical Data Set

The groundwater data generated from the reports discussed in the previous sections were collected and

combined into a central database. The data of primary concern in this study are the benzene and

naphthalene detections in groundwater. They are the two primary human health risk drivers, as discussed

in Section 6. Tables A-I through A-5 in Appendix A provide summary tables for benzene and

naphthalene concentrations detected in groundwater. An electronic copy of the groundwater database is

also provided on a CD within Appendix A.

3.2. PREVIOUS SOIL GAS AND INDOOR AIR INVESTIGATIONS

Similar to groundwater, soil gas and indoor air have been monitored in both Alameda Point and Alameda

Annex. Results from previous soil gas and indoor air investigations have been reported in the following

documents:

• Shallow Soil Gas Investigation: Parcels 178/179/180 and Alameda Annex Warehouse Area
(PRC,1989)

• Risk Assessment Report (Parcel 178, Marina Village Housing) (PRe, 1990)

/ '-,
I

\ /
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Alameda Annex and Screening Lot and Scrap Yard, Sampling Results Technical Memorandum
(PRC, 1993)

Environmental Baseline Survey, Draft Evaluation Summaries - Zone 16 Housing (IT, 1998)

Updated Alameda Point/Alameda Annex Benzene Soil Gas Investigation Summary and Summary
ofCrawl Space Benzene Air Sampling at Parcel 179 (TtEMI, 1999b)

Alameda Point OU-5 R1 (IT ct aI., 2002)

Residential Risk Evaluation for u.s. Coast Guard Housing, Alameda, California (Tetra Tech,
Inc., 2002)

Groundwater Monitoring Report for Installation Restoration Site 25 Group, Summer 2002 to
Spring 2003, Alameda Point (Shaw, 2004b)

Groundwater Monitoring Report for Installation Restoration Site 25 Group, Summer 2003 to
Spring 2004, Alameda Point (Shaw, 2004c)

)
..'

A brief summary of the findings of the above reports, as they relate to site soil gas and indoor air, is

provided below. Additional analysis of these data, including a vapor intrusion analysis, is provided in

Section 4.2.

Shallow Soil Gas Investigation: Parcels 178/179/180 and Alameda Annex Warehouse Area (PRC, 1989):

Forty-one soil gas samples were collected around the perimeter of a proposed housing site and analyzed

for benzene. Soil gas sample locations and concentrations are presented in Figure 3-6 of this report and in

Figure 2 and Appendix A of the TtEMI benzene soil gas investigation summary (TtEMI, 1999b). Of the

41 samples collected, benzene was detected in 5, at concentrations ranging from 40 to 300 micrograms

per cubic meter (llg/m3). All five of the detections were located outside the known benzene groundwater

contamination area. Benzene was not detected in the remaining 36 samples, including samples that were

collected directly above known benzene groundwater contamination. The Johnson and Ettinger model

was used with the soil gas analytical results, with conservative risk factors, and the associated human

health risk was found to range from 8.3 x 10-8 to 1.1 X 10-8 assuming migration of vapors through a

concrete building slab, and 1.9 x 10'8 to 2.5 X 10-9 assuming migration of vapors through a concrete

perimeter foundation with a vented crawl space (TtEMI, 1999b).

Risk Assessment Report: Parcels 178/179/180 and Alameda Annex Warehouse Area (PRC 1990): Thirty

six soil gas samples were collected and analyzed for benzene at Parcel 178. Soil gas sample locations and

concentrations are presented in Figure 3-6 of this report and in Figure 3 and Appendix A of the TtEMI

benzene soil gas investigation summary (TtEMI, 1999b). Benzene was detected in 14 samples, at

concentrations ranging from 10 to 400 Ilg/m3. Eleven of the soil gas detections were located outside the

known area of benzene groundwater contamination. Three were located within an area of low benzene

groundwater contamination. Benzene was not detected in the remaining 22 samples, including 6 within

the known area of benzene groundwater contamination. Using the Johnson and Ettinger model, with

conservative risk factors, human health risks were found to range from 1.1 x 10-7 to 2.8 X 10-9 assuming
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migration of vapors through a concrete building slab, and 2.5 x 10-8 to 6.3 X 10-10 assuming migration of

vapors through a concrete perimeter foundation with a vented crawl space (TtEMI, 1999b).

Alameda Annex and Screening Lot and Scrap Yard, Sampling Results Technical Memorandum (PRe,

1993): A total of 214 soil gas samples were collected at 50-foot centers across the screening lot and scrap

yard (Alameda Annex IR-02), at depths between 2 feet and 6 feet bgs, and analyzed for benzene. Soil gas

sample locations and concentrations are presented in Figure 3-6 of this report and in Figure 4 and

Appendix A of the TtEMI benzene soil gas investigation summary (TtEMI, 1999b). Benzene was

detected in 13 samples at concentrations ranging from 50 to 17,000 Ilg/m3
. The highest reading, obtained

from the scrapyard area of IR-02, was considered an anomaly by TtEMI, given that prior testing

throughout the Alameda Point housing and Alameda Annex IR-02 areas ranged between 10 and 400

Ilg/m3
, and that benzene was not detected in any of the eight surrounding samples collected at distances of

50 to 70 feet. Recent soil gas sampling results further support this conclusion. Over the past 2 years,

benzene concentrations have ranged from 0.5 to 262 llg/m3 in samples from the shallow soil gas probe

OU5-SG-20S, and 5,588 llg/m3 in the deep probe at the same location, approximately 150 feet west of the

sampling location that yielded the high benzene result. The highest reading is likely attributable to

volatilization from the plume center located at monitoring well EW-2. The Quarterly Groundwater

Monitoring Program will continue to collect data in this area to evaluate the previous conclusion.

Benzene was not detected in the remaining 201 samples, 62 of which were located within the known area

of benzene groundwater contamination. Indoor air risk was also calculated using the soil gas analytical

data (including the highest detection) and the Johnson and Ettinger model with conservative risk factors,

and found to be 4.7 x 10-6 for migration of vapors through a concrete building slab, and 1.1 x 10-6 for

migration of vapors through a concrete perimeter foundation with a vented crawl space. Excluding the

outlier data point, the maximum calculated risk was 8.3 x 10-8 (TtEMI, 1999b).

Environmental Baseline Survey, Draft Evaluation Summaries - Zone 16 Housing (IT, 1998): In 1994 and

1995, 27 soil gas samples were collected as part of the environmental baseline survey in Parcels 178, 179,

180, and 181. Fifteen of the soil gas samples were collected in areas with known benzene groundwater

contamination. Soil gas sample locations and concentrations are presented in Figure 3-6 of this report and

in Figures 5a through 5d and Appendix A of the TtEMI benzene soil gas investigation summary (TtEMl,

1999b). In addition to soil gas samples, 10 air samples were collected to determine if benzene was

accumulating in the crawl spaces beneath the George P. Miller Elementary School. Eight samples were

collected from three different crawl spaces beneath the school, and two ambient air samples were

collected outside the school building. Benzene was not detected in any of the soil gas, crawl space, or

ambient air samples. Because benzene was not detected, a HHRA was not performed.

Benzene Soil Gas Investigation Summary (TtEMI, 1999b): In 1999, TtEMI summarized 10 years of

previous soil gas investigations. The Johnson and Ettinger model was applied using the previous soil gas
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data to predict indoor air concentrations and the associated human health risks. The results of these

evaluations are detailed in the applicable investigation summaries above.

Alameda Point OU-5 Rl (iT et al., 2002): As part of the Alameda Point OU-5 RI, 42 soil gas samples

were collected at 32 locations and analyzed from depths of approximately 2 feet and 5 feet bgs. Soil gas

sample locations and concentrations are presented in Figure 3-6 of this report, and in Figure 3-5 and

Table D-3 of the Alameda Point OU-5 RI (iT et al., 2002). Detected concentrations of benzene were low,

with a maximum detection of 20 f.lg/m3 at 2 feet bgs and 15 f.lg/m3 at 5 feet bgs. The highest naphthalene

detections were 54 f.lg/m3 at 2 feet bgs and 180 f.lg/m3 at 5 feet bgs. Methyl tertiary butyl ether (MTBE)

was detected in various soil gas samples, at concentrations ranging from 6.6 f.lg/m3 (2 feet bgs) to a

maximum of 170 f.lg/m3 (5 feet bgs). MTBE was detected in approximately 65 percent of soil gas

samples and appeared to be widespread in soil gas. The maximum concentration was located in the

scrapyard area of IR-02. The relatively low volatility of MTBE, and its low detection frequency in

groundwater suggests that its occurrence in soil gas may be due to surface rather than groundwater

sources. Soil gas samples collected during the RI were co-located with groundwater samples to provide

an indication of whether VOCs in groundwater were migrating into soil gas. In general, there appeared to

be little correlation between benzene groundwater contamination and benzene soil gas detections (as was

seen in previous soil gas investigations), indicating that volatilization of dissolved-phase benzene was not

occurring. There also appeared to be more detections of MTBE in soil gas than in groundwater,

indicating that MTBE contamination at the Site may be due more substantially to surface discharges than

groundwater volatilization.

US. Coast Guard Housing Risk Evaluation (Tetra Tech, Inc., 2002): In 2002, the USCG used the

Johnson and Ettinger Model to calculate indoor air concentrations based on the Alameda Point OU-5 RI

(iT et al., 2002) soil gas, Hydropunch™, and groundwater monitoring well data. A screening risk

evaluation was performed, and the estimated risk based on soil gas and Hydropunch™ data were below a

cancer risk of 1 x 10-5
• However, because the estimated risk associated with the groundwater monitoring

well data was above 1 x 10-5 (the allowable risk level used in that evaluation) crawl space, indoor air, and

ambient air samples were collected. An electronic copy of this report is included as Appendix 8.

Between February and May 2002, 53 crawl space, indoor, and ambient air samples were collected from

three different housing areas: North Housing, Kollmann Circle, and Marina Housing. Sample locations

and results are presented in Figure 6 and Tables 9 and 10 of the U.S. Coast Guard Housing Risk

Evaluation (Tetra Tech, Inc., 2002). The results indicated that VOC concentrations in crawl spaces did

not differ from indoor air concentrations, and indoor air VOC concentrations were consistent with

outdoor air concentrations and ambient air measurements collected by the California Air Resources Board

(ARB). Therefore, it was determined that the risks to USCG personnel residing at Alameda Point are not

likely to differ from other individuals residing in the San Francisco Bay Area. A recommendation was

made to revisit the conclusion if groundwater concentrations increased over time.
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Basewide Groundwater Monitoring Report for Installation Restoration Site 25 Group (Shaw, 2004b

and c): As part of the Basewide Groundwater Monitoring Program, soil gas and groundwater samples are

being collected on a quarterly or semi-annual basis. Soil gas samples are collected from five deep and

five shallow soil gas monitoring locations for VOCs. Sampling locations and results are presented in

Figure 3-6 of this report, and in Table 4-51 and Figure 1-2 of the Basewide Groundwater Monitoring

Reports (Shaw, 2004b and 2004c). The results of the ongoing monitoring program are being incorporated

into the Groundwater Monitoring Report on a quarterly basis. Validated data are currently available

through March 2004. Benzene has been detected in all soil gas probes, at concentrations ranging from 0.1

to 5,588 ).tglm3
•

3.3. PREVIOUS SOIL INVESTIGATIONS AND REMOVAL ACTIONS

The previous investigation of soil contamination and soil removal actions at the Site are summarized in

the following reports:

• Parcel Evaluation Data Summaries, Phase 2A/2B Sampling, Zone 16: The Housing Zone, Parcel
178,179,180,181,182,183, and 184, Alameda Point (IT, 200lb through IT, 2001i)

• Data Summary Report, Site 25 Remedial Investigation, Alameda Point (TtEMI, 1999a)

• Final FS for the Marsh Crust and Groundwater at FISCA, and FS for the Marsh Crust and
Former Subtidal Area, Alameda Point (TtEMI, 2000a)

• Draft Final Remedial Investigation, Alameda Point aU-5 (IT et a!., 2002)

• Draft Project Closeout Report, Comprehensive Environmental Response, Compensation, Liability
Act (CERCLA) Time-Critical Removal Action (TCRA) at IR Site 25 (Foster Wheeler
Environmental Corporation [FWENC] 2002)

• Draft Soil FS, aU-5, Alameda Point (COM Federal, 2003)

Parcel Evaluation Data Summaries, Phase 2A/2B Sampling, Zone 16: The Housing Zone, Parcel 178,

179, 180, 181, 182, 183, and 184, Alameda Point (IT, 200Ib-i). The EBS involved collection of surface

soil, subsurface soil, groundwater, and soil gas samples from locations across the site. A total of 31

surface soil samples and 5 subsurface soil samples were collected from Parcels 178, 179, 180, 181, and

182. The analyses performed on each sample varied based on the sample location. Analyses included

TPH-purgeable and -extractable, SVOCs, metals, pesticides, PCBs, dioxins, and furans. Only one

subsurface soil sample was analyzed for VOCs; the sampling regime relied almost exclusively on soil gas

results to characterize subsurface VOCs. This investigation identified elevated TPH-motor oil and PAHs

in surface soil, and subsurface soil. Pesticides (4,4'-00T, 4,4'-000, chlordane, and endosulfan sulfate)

were detected at concentrations below the Preliminary Remediation Goal (PRGs). The only metals

detected above background levels were arsenic and beryllium (see Figures 179-2 and 180-2 in the Parcel

Evaluation reports for Parcels 179 and 180) (IT, 200lc and d). A total of 19 SVOCs were detected, and

concentrations of 12 SVOCs exceeded PRGs in samples from Parcel 182, as shown in Figure 182-2 of the

EBS report (IT, 200Ig). Naphthalene was only detected in three samples, at concentrations ranging from

80 to 660 ).tg/kg. No VOCs were detected in the one soil sample analyzed for VOCs.

" )....-----
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Data Summary Report, Site 25 Remedial Investigation, Alameda Point (TtEMI, 1999a). The Site 25 RI

conducted by Tetra Tech focused primarily on Parcel 182 (Estuary Park), with some sampling on the west

edge of Parcel 181 to further investigate elevated concentrations of TPH and SVOCs identified in the

EBS. As part of this investigation, 90 soil samples were collected from 35 borings at depths of 1, 4, 7,

and 10 feet bgs. Samples were analyzed for PAHs; TPH as diesel, motor oil, and gasoline; and benzene,

toluene, ethylbenzene, and xylene (BTEX). PAHs and TPH as motor oil were detected with a high

frequency in the upper 7 feet of soil, and did not follow a plume pattern but appeared randomly

distributed, as shown in Figures 3 to 19 of the Site 25 RI Data Summary Report (TtEMI, 1999a).

Final FS for the Marsh Crust and Groundwater at FISCA, and FS for the Marsh Crust and Former

Subtidal Area, Alameda Point (TtEMI, 2000a). The Marsh Crust FS used the results of several previous

investigations at the site to evaluate remedial alternatives to treat entrapped contamination. The results

indicated that the marsh crust covers a large geographic area that exceeds 700 acres, and occurs at depths

ranging from 4 to 18 feet bgs, as shown in Figure 1-6 of the Marsh Crust FS (TtEMI, 2000a). This

evaluation focused primarily on benzo(a)pyrene (BaP), benzo(a)anthracene, ideno(l,2,3-cd)pyrene, and

benzo(b)f1uoranthene, due to their high frequency of occurrence and potential risks to human health.

Concentrations of these substances in soil are shown in Figures 1-7 to 1-10 of the FS (TtEM!, 2000a).

The risk assessments reviewed in this investigation indicated that SVOCs at the surface of the marsh crust

did not currently pose a risk to human health or the environment, because no completed exposure

pathways exist. However, exposure through construction activities or pumping of shallow groundwater

would pose unacceptable risks. Institutional controls were the selected remedial alternative because

institutional controls would protect human health. More aggressive alternatives involving excavation

were determined to provide no greater effectiveness and grossly excessive costs compared to institutional

controls.

Draft Final Remedial Investigation, Alameda Point OU-5 (IT ct aI., 2002). As part of the OU-5 RI, 559

samples were collected from 168 borings collected primarily in Parcel 181. All of the samples were

analyzed for PAHs. In addition, 143 samples from 60 borings were analyzed for metals, arsenic, and

cyanide. The OU-5 RI also reported the results of two removal actions within Parcel 181, a limited action

in 2000, and a larger-scale TCRA in 2001-2002.

In October 2000, a health mitigation action was performed to address soils with elevated levels of PAHs.

PAHs were detected in soils from the Clover Park play area from 0 to 6 inches bgs, with BaP-equivalent

concentrations in the range of 1.7 to 5.6 mg/kg. To eliminate risk to children in the play area, soils within

the play area were excavated to a depth of 4 feet and transported off site to an approved landfill. An

estimated 900 cubic yards of soil was removed. A high-density polyethylene liner was placed in the

bottom of the excavation and covered with clean fill from 4 feet bgs to 1.25 feet bgs and compacted to 90

percent relative compaction. Pea gravel was then placed from 1 to 1.25 feet bgs. Fall zone material was

placed from 1 foot bgs to final grade by the USCG following installation of a new play structure.
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Draft Project Closeout Report, CERCLA TCRA at IR Site 25 (FWENC 2002). A time-critical removal

action occurred in winter 2001 to spring 2002. This action involved removal of soils with elevated

concentrations of PAHs to a depth of 2 feet bgs. The area was then backfilled with clean imported fill,

top soil, and sod. The excavated soils were disposed of at an off-site disposal facility. Soils were

removed from all contiguous housing complex areas where at least one near-surface sample was

determined t~ have BaP-equivalent concentrations of 1.8 mg/kg or greater (FWENC 2002). The extent of

the soil removal activities included the majority of Parcel 181 and is shown on Figure 2-8 of the OU-5 R1

Report (IT et aI., 2002).

Draft Soil FS OU-5, Alameda Point (COM Federal 2003). The draft FS evaluated human health risk

associated with both pre- and post-TCRA soil conditions to develop and evaluate remedial alternatives for

residual soil contamination at OU-5. The remedial alternatives evaluated were institutional controls and

additional soil excavation (to different depths). A revised draft soil FS for OU-5 is currently being

prepared to address agency comments on the draft FS.
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HISTORICAL GROUNDWATER MONITORING WELLS

HISTORICAL MONITORING WELLS

WELlID SCREENED WELlID SCREENED
INTERVAL INTERVAL

D-l 109.0'-119.0' 8-12 4.0'-19.0'
D-2 95.0'-105.0' 8-13 3.5'-13.5'
[).3 44.0'-54.0' 8-14 3.8'-18.8'
[).4 59.0'-69.0' 8-15 4.0'-14.0'
EW-l 4.7'-14.7' 8-16 3.7'·13.7'
EW-2 3.0'-18.0' 8-17 3.7'-13.7'
EW-3 3.0'-18.0' 8-18 3.7'-13.7'
MW·l 14.4'·24.5' 8-19 3.7'-13.7'
MW-2 9.0'·19.0' 8-20 4.5'-14.5'
MW-3 11.5'·21.5' 8-21 4.7'-14.7'
MW-4 9.5'·19.5' 8-22 3.0'-13.0'
MWoS 9.5'-19.5' 8-23 3.0'-18.0'
MW-6 9.5'·19.5' 8-24 3.0'-18.0'
MW-7 9.5'·19.5' 8-25 3.0'-18.0'
MW-ll NA 8-28 3.0'-18.0'
MW-14 NA 8-27 3.0'-13.0"
P181-MW45 16.0'-18.5' 8-28 4.0'-14.0'
P181-MW46 9.0'-19.0' 8-29 3.0'-13.0'
P181-MW47 13.5'-18.5' 8-30 3.0'-13.0'
PW-IOA 12.0'-17.0' 8-31 3.0'-13.0'
PW-12 12.0'·17.0' 8-32 4.0'-14.0'
PW-14 13.0'·18.0' 8-33 4.0'-14.0'
8-01 5.0'·15.0' s-34 4.0'-14.0'
8-02 6.5'-16.5' 8-35 3.5'-18.5'
8-03 6.5'-16.5' s-36 3.0'-13.0'
5-04 8.5'-18.5' 9-37 3.0'-13.0'
s-os 4.5'-14.5' s-36 3.0'-13.0'
S-06 3.5'-13.5' 8-39 3.0'-13.0'
8-07 3.0'-13.0' 8-40 3.0'-13.0'
s-oa 3.7'·13.7' 8-41 4.5'-19.5'
8-09 3.7'-13.7' 8-42 4.0'-14.0'
8-10 3.7'-13.7' 8-43 15.5'-18.0'
8-11 3.7'-13.7' s-44 6.0'-21.0'
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EBS HYDROPUNCH LOCAllONS

- ,,- AWlEDA POINT SITE 30

7'·ff
5'·7'
5'·7'
5'-7'
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S'-la
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NA
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~EDA POINT RESIDENTIAL
PARCElS

~EDA POINT OU-5

HYDROPUNCH GROUNDWATER
SAMPUNG LOCATION SAMPUED FOR
NATURAL ATTENUATION PARAMETER

HYDROPUNCH GROUNDWATER
SAMPUNG LOCATION

2001 HYDROPUNCH LOCAlIONS
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2001 HYDROPUNCH

HP ID SCREENED HP ID SCREENED
MIRVAl. INTERVAl.

05-II4l2 8'-12';12'-18' 0U5-fI'-01 6'-10';10'-14':14'-16'
ClS-If'-(IJ 12'-16';16'-20' ~ 8'-12':12'-16'
ClS-II'-« 12'-11';16'-20' 0U5-It'-03 8'-12';12'-18'
0!HIYl!i 12'-16' 0U5-fI'-04 8'-12':12'-18'
DS-IP-OS 6'-10';10'-14' llUS-II'-ll5 12'-18';16'-20'
llS-IP-07 10'-14';14'-18' 0U5-fI'-0S 6'-10';10'-14';14'-16'
DS-IP-OS 8'-10':11'-15':15'-18' 0U5-fI'-07 6'-10';10'-14'
llS-II'-<llI 8'-12':12'-16';16'-20' 0U5-fI'-0S 6'-12';12'-18';18'-20'
05-11'-10 8'-10';8'-13';14'-18' 0U5-fI'-08 6'-12';12'-18';18'-20'
05-11'-11 6'-12':12'-16';16'-20';20'-24' OU5-H'-IO 6'-10';10'-14';14'-16'
05-11'-12 ~'-I.5':10'-14';I6'-2O' 0U5-H'-11 11'-12':12'-16';18'-20'
05-11'-13 16'-20' 0U5-H'-12 11'-12';12'-18';18'-20'
05-11'-14 12'-16':16'-11' 0U5-H'-13 11'-12';12'-18';15'-17.5'
05-11'-17 8'-12':12'-16';16'-20' 0U5-H'-14 6'-10':10'-14';14'-111'
05-11'-18 17.5'-20' 0U5-H'-15 7-11';12'-18'
05-11'-20 18'-20' 0U5-H'-18 11'-12':12'-16';18'-20'
05-11'-21 12'-16' 0U5-H'-17 1'-10;10'-14':1.°-18'
05-11'-22 18'-20' 0U5-H'-18 11'-12':12'-18':16'-20';20'-24'

t
05-11'-25 12'-16';16'-20' 0U5-H'-11 11'-12':12'-16':18'-20'
05-11'-2S 12'-16';16'-20-;20'-24' 0U5-H'-20 6'-10':10'-14':15'-11'
05-11'-27 12'-16';16'-20' 0U5-H'-21 11'-12':12'-18':16'-20'
05-11'-25 8'-12';12'-16';16'-20';20'-24' 0U5-H'-22 8'-12':12'-16'
05-11'-21 12'-18';17-21' I!A-I 8'/J',111'
05-11'-30 12'-18';17-21' ERlHf'-I 8',I.r,I8'
05-11'-31 12'-18';16'-20' ERlHf'-2 10',18',20'
05-11'-"" 16'-20' ERlHf'-J 10',18',20'
O5-II'-JS 11'-12':12'-16':16'-11' ERIHf'-4 1',14',11'
05-11'-37 6'-10':10'-14':14'-18' ERIHf'-5 11',13',111'
05-11'-311 12'-18' ERIHf'-S lI',l.r,111'

SCALE ERlHf'-7 8',l.r,I8'
F"' biiiij i ERIHf'-S r,I.r,I8'
0 350 700 ERIHf'-8 8',l.r,I8'



SOIL-GAS PROBES AND MONITORING WELLS
INSTALLED IN 2002

• EACH LOCATION CONTAINS TWO PROBES:
ONE SHALLOW «5 FEET BGS) AND ONE
DEEP (>5 FEET BGS)
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4. NATURE AND EXTENT OF CONTAMINATION

This chapter provides an overvIew of the nature and extent of contamination at the Site. Site

contamination, which has been thoroughly investigated and reported in numerous previous studies (see

Section 3), can be summarized as follows:

• Dissolved-phase benzene contamination in the FWBZ. One plume with three plume centers
extends from Alameda Annex IR-02 into Alameda Point Site 25, with higher contamination
concentrations at depths near 20 feet bgs.

• Low- to mid-level PAH contamination, primarily naphthalene, in the FWBZ.

• Limited correlation between benzene groundwater contamination and soil gas sample results.

• Low to mid-level benzene concentrations in soil gas, with localized elevated detections near the
Alameda Annex IR-02 plume center.

4.1. GROUNDWATER CONTAMINATION

As described in Section 1, benzene and naphthalene contamination have been detected within the Site's

FWBZ. Results from previous groundwater characterization efforts have been presented in other reports

(PRC and Versar, 1996; IT et aI., 2002) and are summarized in this section.

All previous groundwater analytical results for Alameda Point Site 25 and Alameda Annex IR-02 were

compiled electronically to facilitate preparation of this report (see Appendix A). Tables summarizing

benzene and naphthalene data from recently sampled monitoring wells and Hydropunch™ sampling

locations are also included in Appendix A, Tables A-I through A-4. A summary of the characteristics for

the benzene data set (e.g., number of detections compared to total number of samples) is presented in

Table A-5 in Appendix A.

The following sections discuss the determination of benzene and naphthalene as the primary COPCs at

the Site; the lateral and vertical extent of contamination; trends in COPC concentrations over time; MNA

data indicating biodegradation activity at the Site; and a conceptual site model of groundwater

contamination.

4.1.1. Contaminants of Potential Concern in Groundwater

During the history of groundwater investigations conducted at the Site, a number of COPCs have been

identified. The OU-5 RI reported that the following analytes had been previously detected in

groundwater at the Site (IT et aI., 2002):

• 16 PAHs

• 48 SVOCs, not including PAHs

)
/
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• BTEX

• MTBE

• 29 VOCs, not including BTEX and MTBE

• Three categories of TPH

The Basewide Monitoring Program (Shaw, 2004a) includes the following ana1ytes as COPCs for the Site:

•
•

•

PAHs: fluoranthene, pyrene, acenaphthene, and naphthalene

VOCs: benzene, toluene, ethy1benzene, and xy1enes

Metals: chromium, lead, and nickel

Of these COPCs, the only contaminants consistently detected above drinking water action levels (MCLs

or PRGs) are benzene and naphthalene. These two contaminants represent approximately 90 percent of

the calculated human health risks associated with the Site, primarily from the groundwater ingestion

pathway (see Section 6 for additional details). Therefore, these substances have been retained as the

primary risk drivers for the Site. As discussed in Section 6, all ana1ytes with a frequency of detection

above 5 percent were retained as COPCs for the HHRA. As discussed further in Section 4.5.4 and

Section 6, laboratory detection limits have varied between investigations, and for some ana1ytes were

higher than drinking water action levels.

There have been isolated detections of both MTBE and 1,2-DCA above drinking water action levels;

however, these detections appear anomalous and not correlated with the benzene and naphthalene plumes.

MTBE detections are localized, and have only exceeded the California-modified tap water PRG (6.2

Ilg/L) in one monitoring well (P181-MW46), located north of the main plume. This well has been

sampled and analyzed for MTBE ten times-from February 1999 to December 2003. The results from

this well are summarized below:

•

•

MTBE concentrations were detected in monitoring well P181-MW46 at 12 IlgiL and 19 IlgiL in
December 1999 and May 2001, respectively.

MTBE concentrations from the eight subsequent sampling events at well P181-MW46 have been
below the California-modified tap water PRG, including the seven most recent MTBE
concentrations that were not detected above the laboratory reporting limits.

Samples from 17 monitoring wells throughout the Alameda Point Site 25 and Alameda Annex IR Site 02

groundwater study area have been analyzed for MTBE. With the exception of the MTBE detections at

well P181-MW46, MTBE concentrations at all other wells were below the California-modified tap water

PRG, as summarized below:

• There have been no historic detections ofMTBE in 14 of the 17 wells.
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• Maximum concentrations detected at the other two wells (P181-MW45 and PW-12) were 5 Ilg/L,
or below the California-modified tap water PRG.

In addition, MTBE was analyzed for in 122 samples collected at 61 Hydropunch™ borings during the

2001 RI, and none of the sample concentrations were above the laboratory reporting limits. Figures 4-47

through 4-49 of the OU-5 RI show the Hydropunch™ and monitoring well data collected in 2001, when

the maximum concentration ofMTBE was detected (IT et al., 2002). Figure 4-1 summarizes MTBE data

for the three wells that have contained detectable concentrations of MTBE, and shows the median

detection limit for all other monitoring wells that have been sampled for MTBE.

Likewise, 1,2-DCA detections were detected with no consistent spatial correlation to the benzene plume

and have not been persistent over time. A review of the 1,2-DCA data revealed that 1,2-DCA was only

detected in 2001 and has had a relatively low frequency of detection:

• 1,2-DCA was detected above the MCL (5 Ilg/L) in 7 of the 61 Hydropunch™ borings conducted
in 2001. There detections were located randomly across the Site with no spatial pattern. The
maximum concentration was 50 Ilg/L, detected in the 16- to 19-foot interval from boring OS-HP
14 in the southeast comer of the Site, located adjacent to the EW-2 plume center well.

• l,2-DCA was detected below the MCL in an additional 6 borings.

• Samples from the majority of the Hydropunch™ borings (48 of 61) contained no detectable
concentrations of 1,2-DCA.

• 1,2-DCA has been detected in four monitoring wells, to a maximum concentration of 39 Ilg/L in
monitoring well P181-MW47, in samples collected on May 31, 2001. All four samples collected
from P181-MW47, the plume center well located in Mayport/Kollman Circle, since May 2001
have contained no detectable concentrations of I,2-DCA.

Concentrations of 1,2-DCA exceeding the MCL are shown in Figure 4-39 of the OU-5 RI Report (IT ct

al.,2002). All of the 1,2-DCA detections occurred in 2001. Before 2001, analysis for 1,2-DCA had only

been conducted on four Hydropunch™ samples from Parcel 182. l,2-DCA was not detected in any of the

Hydropunch™ samples above the reporting limit of 0.5 Ilg/L. No 1,2-DCA has been detected in any

sample since 2001.

The available data indicate that the concentrations of MTBE and 1,2-DCA previously detected were

localized and have not been replicated during numerous subsequent sampling events. For this reason,

MTBE and 1,2-DCA are not considered COPCs for the remedial alternatives analyzed in this report.

However, they were included as COPCs in the HHRA discussed in Section 6 and ongoing sampling

conducted under the Basewide Groundwater Monitoring Program continues to analyze samples from Site

monitoring wells on a quarterly or semi-annual basis for both of these ana1ytes as part of the standard

VOC analyte list (Shaw, 2004a).

Because of benzene's contribution to the human health risks calculated for the Site, and its frequency of

detection, mobility in groundwater, and toxicity (it is a known carcinogen), it has been used as the

I~- '\
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primary COPC for this investigation. Naphthalene is co-located with benzene, and is also a primary

human health risk driver (see risk assessment results in Section 6). The remedial alternatives evaluated in

this report address naphthalene as well as benzene contamination. Any variations in remedial alternative

effectiveness due to differences between benzene and naphthalene properties are addressed in the detailed

analysis of the proposed alternatives (Section 9).

4.1.2. Benzene Contour Maps Presented in Previous Reports

Various reports prior to this RIfFS have generated isoconcentration maps, which are referred to as contour

maps, to depict benzene contamination in the FWBZ. The most significant hand-drawn benzene plume

maps generated prior to this report include:

Alameda Point/Annex 1999 contours (TtEMI, 1999a): A plume map using 1999 groundwater
analytical data was included as part of the soil gas summary report. Contours were hand-drawn
based on data gathered primarily from shallow Alameda Annex monitoring wells.

Alameda Point Draft Final Rl Work Plan (Neptune et aI., 2001), Figure 5-4: Benzene contours
were hand-drawn using 1999 groundwater analytical data.

• Alameda Point OU-5 RI (IT et aI., 2002): A 2001 groundwater analytical data set was used,
based on samples collected from monitoring wells and Hydropunch™ samples. Hand-drawn
benzene contours were generated and presented as Figures 4-40 through 4-43; computer-modeled
benzene contour maps were also included as Figure B-22.

• Alameda Point Basewide Groundwater Monitoring Program Work Plan (Shaw, 2004a): A hand
drawn plume was included in the work plan, estimating the location of the I-f.lglL
isoconcentration line (1 f.lglL is the State MCL for benzene, which is being used as a decision
point in the ongoing groundwater monitoring program).

• Alameda Point Basewide Groundwater Monitoring Program Quarterly Results (Shaw, 2004b).
Hand drawn contour maps are generated on a quarterly basis based on the results of groundwater
sampling each quarter.

In addition, computer-generated benzene contour maps were included as part of a previous fate and

transport study (TtEMI, 1998a). A more detailed discussion of that study and its results is presented in

Section 5.4

Four primary sets of data were used to generate the above-listed figures:

• Data generated from 1994-96 as part of the Alameda Annex RI (PRC and Versar, 1996). These
data were generated using samples collected from a network of approximately 65 monitoring
wells, located at Alameda Annex and also within portions of Alameda Point OU-5.

• Data generated from a 1999 groundwater-sampling event. Groundwater samples were collected
from fewer monitoring wells than in the previous data set.

• Data generated from the Alameda Point OU-5 Rl (IT et aL, 2002). The RI included groundwater
sampling from both monitoring wells and Hydropunch™ locations within Alameda Point OU-5
and Alameda Annex lR-02. To evaluate the vertical distribution of contaminants, Hydropunch™
samples were collected at 4-foot intervals to 20 feet bgs. Soil gas samples were also collected at

4-4
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various locations to evaluate whether benzene in groundwater was volatilizing into the vadose
zone or beyond.

• Data generated from the quarterly groundwater sampling conducted under the Basewide
Groundwater Monitoring Program (Shaw, 2004b and 2004c).

4.1.3. Benzene Contour Maps Prepared for this Report

To compare benzene groundwater contamination over time and in a consistent manner, several computer

generated contour maps were produced, using Surfer® contouring software, with data compiled from the

previous investigations. The Surfer® concentration contour maps were generated by first using the default

modeling parameters (point kriging using a linear semi-variogram model, with anisotropy angle of 0,

anisotropy ratio of 0, and variogram slope of 1), and then manually adjusting them (by a registered

geologist) to more accurately and realistically reflect site conditions. The computer-generated contour

maps minimize the subjectivity of purely hand-drawn contour maps, and normalize, to the maximum

extent possible, the parameters used to plot and compare the extent of benzene contamination in

groundwater over time.

The contour maps produced for this report include:

• Figure 4-2: 1994 Benzene Contour Map; Shallow Monitoring Well Data

• Figure 4-3: 1999 Benzene Contour Map; Shallow Monitoring Well Data

• Figure 4-4: 2001 Benzene Contour Map; Shallow Monitoring Well Data

• Figure 4-5: 2001 Benzene Contour Map; 12-16 feet bgs Hydropunch™ Data

• Figure 4-6: 2001 Benzene Contour Map; 16-20 feet bgs Hydropunch™ Data

• Figure 4-7: 2001 Benzene Contour Map; 20-24 feet bgs Hydropunch™ Data

• Figure 4-8: 2003 Benzene Contour Map; Shallow Monitoring Well Data

Figures 4-5 to 4-7 indicate that benzene contamination at the Site is stratified, or vertically distributed, as

well as laterally distributed. Generally, benzene concentrations have been found to increase with depth,

with the highest concentrations detected in Hydropunch™ samples collected from approximately 20 feet

bgs. Figure 4-7 (obtained from the OU-5 RI report) details that four Hydropunch™ samples collected

from between 20 and 24 feet bgs in the eastern portion of the Site have either non-detectable or low

benzene concentrations (estimated below the laboratory reporting limit). Additional Hydropunch™

sampling was attempted in this depth interval, but there was insufficient water volume due to the low

permeability materials present at depth. Soils below 20 feet bgs are predominantly Bay Mud, which is

present across the Site at thickness ranging from 25 to 100 feet (as discussed in Section 2) and serves as

an effective aquitard to limit downward migration of contaminants.

The plume maps based on monitoring well data (Figures 4-2, 4-3, 4-4, and 4-8) were generated using

analytical data collected from differing sets of monitoring wells. The original monitoring well network at

the Site consisted of approximately 65 wells. The well inventory conducted by Shaw in 2001 during

~\.
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development of the Basewide Monitoring Program identified 23 wells remaining at the Site. In 2002,

Shaw installed five additional wells as part of the Quarterly Groundwater Monitoring Program (Shaw

2004a). Despite these variations in well sets, over time, shallow monitoring well data have consistently

indicated three plume centers. General characterization of the plume centers and plume delineation is

described in the following paragraphs. Detailed discussion of trend analyses in and around the plume is

provided in Section 4.1.5.

Plume Centers: The highest concentrations of benzene consistently have been detected at monitoring well

P18l-MW47, located in Kollmann Circle, up to a maximum concentration of 1,620 ~g/L in May 2001. A

second plume center is located near the historic scrapyard (Alameda Annex IR-02) at monitoring well

EW-2. A third plume center is located at the west of the Site near wells P18l-MW45 and M25-01. As

discussed in more detail in Section 4.5.5, additional characterization will be performed to more accurately

define the location of the plume centers and the area requiring treatment prior to implementation of a

remedy; however, additional characterization is not expected to substantially change the treatment area

nor to alter the selection ofa remedial technology.

Wells Bounding Plume Centers: The plume center at P181-MW47 is surrounded by four wells

(PI81-MW46, S-35, S-12, and PW-12) that bound well P18l-MW47 as a plume center. The benzene

concentrations in these wells have remained at least 6 times lower than the maximum concentration of

benzene in monitoring well PI81-MW47. Three of these wells continue to be sampled as part of the

Basewide Groundwater Monitoring Program. The plume center at well EW-2 is bounded by four wells

(S-02, S-13, M25-05, and S-16-2). The benzene concentrations in these wells have remained over 3 times

lower than the maximum concentration in the plume center. Two of these wells continue to be sampled

as part of the Basewide Groundwater Monitoring Program. The western plume center, located near wells

P181-MW45 and M25-01 is bounded to the southeast by well PW-IOA. The Basewide Groundwater

Monitoring Program has recommended installing three additional wells to the west of wells P181-MW45

and M25-01 to further define this plume center (Shaw, 2004c).

Overall Plume Bounding: Benzene concentrations in monitoring wells M25-02, M25-03, and M25-04

have consistently been at or below I ~g/L since they were first sampled in September 2002. Figure 4-8

shows that benzene concentrations at the western edge (M25-01) and the southeastern comer (M25-05) of

the plume are 650 ~g/L and 140 ~g/L, respectively. The significance of these elevated concentrations,

and any related expansion of the groundwater monitoring network in these areas, will be evaluated under

the Basewide Groundwater Monitoring Program. The extent of benzene concentrations in groundwater at

these locations is not anticipated to affect the remedial alternative evaluated in this report.

Vertical Extent of Contamination: While Hydropunch™ sampling has indicated that concentrations of

benzene increase with depth up to 20 feet bgs within the FWBZ, benzene concentrations in the four

Hydropunch™ samples screened from 20 to 24 feet bgs were all below the detection limit of2 ~g/L (IT ct

aI., 2002). As shown on Figure 4-7, during the 2001 Hydropunch™ sampling event, sample collection
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was attempted from a number of locations at depths below 20 feet bgs; however, due to poor recharge

within the Bay Mud materials, the samples could not be collected. The Bay Mud layer, present across the

Site at thicknesses ranging from 25 to 100 feet, serves to limit downward migration of contaminants.

Benzene has not been detected in monitoring well 0-02, screened in the SWBZ. Therefore, the FWBZ

and SWBZ do not appear to be connected, and benzene contamination is confined to the FWBZ.

4.1.4. Naphthalene Contour Maps

A naphthalene contour map, based on 2001 Hydropunch™ sample analytical data (for the 16- to 20-feet

bgs depth range) is presented in Figure 4-9. Figure 4-10 shows the naphthalene analytical data from

shallow monitoring well sampling conducted as part of the Basewide Groundwater Monitoring Program

in December 2003 (Shaw, 2004c). Both of these figures are comparable to the corresponding contour

maps for benzene, indicating that the plumes are generally co-located.

Similar to the vertical distribution of benzene concentrations in the FWBZ, naphthalene concentrations in

the four Hydropunch™ samples screened from 20 to 24 feet bgs were all well below the Health Advisory

level of 100 Ilg/L. As summarized in Appendix A (Table A-4), two of the four samples were below the

detection limit of 2 Ilg/L, while the other two samples had detected naphthalene concentrations of 5.1 and

29 Ilg/L (IT et aI., 2002). Naphthalene has not been detected in monitoring well 0-02 (Appendix A,

Table A-3) at concentrations above the laboratory reporting limits, with the exception of the two most

recent samples. In December 2003, naphthalene was detected at 2 IlgiL. In March 2004, naphthalene

was detected at an approximate concentration of 0.95 IlgiL. These samples were analyzed for

naphthalene using USEPA Method 8310; however, the samples were also analyzed for naphthalene using

USEPA Method 8260 and were below the method detection limit of 0.3 Ilg/L. These low-level detections

of naphthalene, just above the laboratory reporting limit, are not considered significant, particularly

considering the non-detected results obtained using USEPA Method 8260.

4.1.5. Time-Series Evaluation of Benzene and Naphthalene in Groundwater

To evaluate the nature and extent of benzene in Site groundwater over time, concentrations in monitoring

wells over time (time-series plots) were graphed, and Mann-Kendall trend evaluations were performed.

The time-series plots are presented in Figures 4-11 through 4-26. As can be seen in these plots and in

Table 4-1, benzene concentrations are generally stable, and in some cases decreasing, in Site monitoring

wells.
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Table 4·1
Benzene Plume Delineation Summary

Alameda Point Site 25/Alameda Annex IR-02 Groundwater RifFS
Page 1 of3

Mann-Kendall Result Max Benzene
Well

Location (Trend Plot
Concentration

Summary of Plume Stability
Figure Number) Trend Statistically (lJg/L)

and Delineation
Direction Significant'

Plume Center Wells

P181-MW472 Kollmann Circle - Negative Yes 1,620 Decreasing. While concen-
Site 25 (Figure 4-14) trations have been variable in

this plume center well, con-
centrations have decreased
from 1,620 1J9/L to 570 IJg/L
over the past 2 years.

EW-2 Scrapyard Area- Positive No 730 Stable. Concentrations in this
IR-02 (Figure 4-11) plume center well have

fluctuated between 400 and
730 1J9/L over the past 10
years.

P181-MW452 Singleton Avenue and Negative Yes 180 Stable. Concentrations over
Annapolis Circle - Site the past 4 years have
25 (Figure 4-12) fluctuated between 77 and

160 1J9/L.

/ M25-0F Mosely Avenue and NAJ NA 520 Stable. Concentrations have
Mulvany Circle - been variable in this well, and
Site 31 have shown no clear trend.

(Figure 4-22) This is a possible plume
center location; however,
more characterization is
needed to define the plume
center location and western
extent.

Wells Bounding P181·MW47 Plume Center

P181-MW462 Northwest of Negative No 120 Stable. Concentrations have
P181·MW47 been variable in this well, with
(Figure 4·13) a peak in December 2002.

Concentrations have
remained low relative to P181-
MW47.

S-352 Northeast of Negative Yes 270 Decreasing. Concentrations
P181-MW47 have fluctuated in this well
(Figure 4-20) with a peak of 250 1J9/L in

1996. Since, then
concentrations have
decreased to below the
detection limit of 0.2 1J9/L.
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Table 4-'
Benzene Plume Delineation Summary

Alameda Point Site 25fAIameda Annex IR-02 Groundwater RifFS
Page 3of 3

Mann-Kendall Result
Well

Location (Trend Plot
Figure Number) Trend

Direction
Statistically
Significant'

Max Benzene
Concentration

(llg/L)

Summary of Plume Stability
and Delineation

Wells Bounding the Overall Plume to the North and South

M25-022 Northwest of NA3 NA 0.2 J Stable. Concentrations in
P181-MW45 these wells have been at or
(Figure 4-23) below 1 IJg/L since they were

M25-Q42 North of P181-MW47 NAJ NA 0.1 J Id'nstalled'tTthhetStehwe,,'s h
(Figure 4-25) ocumen a epume as

______---:.---.::.__--.:...- remained consistently
M25-032 South of P181-MW45 NAJ NA 1.0 bounded to the north and

(Figure 4-24) south over the past 2years,

Wells Bounding Vertical Extent

0-022 Scrapyard Area NAJ NA NO «0.5) Stable. Benzene has not
migrated into the SWBZ.

1Based on Mann-Kendall trend analysis using a90percent confidence inteNal (see Appendix C)
2 Well continues to be sampled under the Basewide Groundwater Monaoring Program (Shaw, 2004a)
J Trend analysis notperformed due to insufficient data.
) = Approximate value
NO =Not detected above the detection lima shown in parentheses

The Mann-Kendall trend evaluations were performed for all benzene data above the detection limit in

recently sampled monitoring wells at the Site, with the exception of the five wells installed in 2002 as part

of the Basewide Groundwater Monitoring Program (M25-0l through M25-05). There are insufficient

data to perform rigorous trend analyses for the newly-installed monitoring wells; however, as discussed in

Section 4.1.3, elevated benzene concentrations have been detected at wells M25-01 and M25-05 located

on the west and east edges of the plume, respectively. Benzene concentrations in wells M25-02, M25-03,

and M25-04 have been consistently at or below 1 f.lg/L, indicating that the plume is consistently bounded

on the north and south. Benzene concentration trends in these wells will continue to be evaluated as part

of the Basewide Groundwater Monitoring Program.

Mann-Kendall evaluations are statistical calculations that produce an indicator parameter, S, for a series

of data over time. The S value indicates whether an increasing or decreasing trend is occurring. The

Mann-Kendall is purely a mathematical model to indicate whether a series of data tends to increase or

decrease over time; it does not take into account the magnitude of the increase, uncertainty of the data, or

other factors that cause the data to fluctuate (such as changing water levels). For small data sets, the

possible error due to natural fluctuations is high; therefore, a confidence level is also calculated for each

trend, based on the S value and the number of sample points in each data set, to determine if an apparent

trend is statistically significant (Gilbert, 1987). For purposes of this evaluation, a 90 percent confidence

4-10
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interval was considered statistically significant. The results of the Mann-Kendall analyses for benzene

are presented in Table 4-1, and Appendix C.

The results of the Mann-Kendall tests indicate a significant downward trend for benzene concentrations

within two of the three plume centers. Although concentrations in well Pl81-MW45exihibit a

statistically-significant downward trend, this well is considered stable because the decrease is small

compared to the variability in the data. All wells bounding the plume centers are stable or decreasing.

Continuing monitoring conducted under the Basewide Groundwater Monitoring Program will continue to

monitor the trends in these wells. There have not been significant increases in benzene concentrations

identified in any wells. Stable or decreasing benzene concentrations throughout the Site support the

assessment that benzene concentrations are decreasing through degradation processes, and not migrating

outside of the original plume extent.

Mann-Kendall trend evaluations for naphthalene concentrations indicated that:

• The naphthalene concentrations in three monitoring wells (PI81-MW45 and PI 8I-MW47, plume
center wells; and PW-12, located to the southwest) exhibit statistically-significant downward
trends.

• Naphthalene concentrations in four monitoring wells (PI81-MW46, PW-lOA, S-12, and EW-2)
exhibit downward trends that are not statistically significant. This includes the other plume
center and some of the bounding wells.

• Naphthalene concentrations in three monitoring wells (S-02, S-16/S-16-2, and S-35) exhibit
upward trends that are not statistically significant. However, concentrations in these wells remain
low relative to the plume centers, and the plume centers remain delineated.

Naphthalene concentrations in well S-13 exhibited statistically-significant upward trends. However,

naphthalene results for samples from this well have been widely variable. Naphthalene concentrations in

monitoring well S-13 ranged from an approximate values of 1 Jlg/L in 1994 to a maximum value of 140

Jlg/L in 1996 and back to 19 JlglL in 2001. Overall concentrations in this well remained low relative to

concentrations in well EW-2 .

The time-series data discussed above were also evaluated with respect to the site layout. Figure 4-27

presents a site map overlain with benzene time-series plots. The purpose of the map is to demonstrate

benzene concentration trends across the Site. Figure 4-27 illustrates that benzene concentrations are

stable throughout the plume, and are decreasing in some locations. The plume is bounded to the north

and south. Additional characterization of the western edge of the plume and southeast comer of the

plume is needed and will be performed as part of the Basewide Groundwater Monitoring Program.

Apparent increases in benzene concentrations were observed in several wells in 2001, concurrent with the

maximum detection of MTBE. This may indicate that a recent source, such as a surface spill, may have

contributed, at least in part, to the benzene and naphthalene plume. However, there may be other

explanations for the apparent increase in groundwater concentrations. Some of the fluctuations in

\ :
~./

4-11
P:\2002 Projects\22-052 RI FS Alameda Point\Report Text\Draft Final Submittal, 2004\Master9-07-04 v4.doc
Alameda Point Site 2SIAnnex Alameda Annex IR-02 Groundwater RLFS ---ERRG



Nature and Extent a/Contamination

benzene and naphthalene concentrations are correlated with fluctuations in groundwater elevations. Two

Site groundwater contour maps are presented as Figures 2-3 and 2-4, indicating that groundwater has high

local variability but generally flows to the west or northwest. In general, as groundwater depth fluctuates

over time, benzene concentrations within a given well correlate with depth to groundwater; as depth to

groundwater increases, concentrations of benzene in the groundwater samples also increase. This is

consistent with higher concentrations of benzene in groundwater at depth, as observed in the

Hydropunch™ sampling. Figure 4-28 shows the correlation between depth to groundwater and

concentration for monitoring well M25-05.

The concentration trends in the plume centers, combined with the fact that benzene concentrations are not

significantly increasing in any well, indicate that the benzene plume is overall stable to decreasing.

Likewise, naphthalene concentrations are decreasing in one plume center, and concentrations in the

bounding wells remain low relative to the plume centers. This supports the conceptual site model of an

aged plume that is naturally attenuating. A more detailed discussion of fate and transport is presented in

Section 5. Quarterly monitoring conducted under the Basewide Groundwater Monitoring Program will

continue to monitor trends in benzene and naphthalene concentrations in the existing well network, and

new wells are proposed in the westem portion of the Site to further delineate the extent of contamination

on the western edge.

4.1.6. Monitored Natural Attenuation Parameters

As discussed above, the benzene groundwater analytical data indicate that fate and transport mechanisms

are reducing contaminant concentrations. Because biodegradation often is a primary component of fate

and transport mechanisms, monitoring ofMNA parameters provides useful site data.

MNA relies on biodegradation, dispersion, dilution, sorption, volatilization, and/or chemical and

biochemical stabilization to effectively reduce toxicity, mobility, or volume to levels that are protective of

human health and the environment. MNA requires periodic evaluation of groundwater analytical data to

monitor contaminant concentrations and attenuation indicator trends, and predict long-term migration.

The typical MNA monitoring parameters are: electron acceptors (dissolved oxygen [DO], nitrate,

sulfate); metabolic by-products (methane, ferrous iron, and manganese); and general indicators of

biological activity (alkalinity and oxidation-reduction potential [ORPD. Monitoring results of these

parameters, in addition to groundwater analytical data, typically are used to evaluate the effectiveness of

natural attenuation occurring at the Site.

For chlorinated solvents such as trichloroethylene (TCE), it is common to monitor degradation products

such as cis-l,2-dichloroethylene (cis-l,2-DCE) and vinyl chloride; however, it is not common to monitor

for intermediate or end products of petroleum hydrocarbon degradation. The ultimate degradation

products of benzene and naphthalene are carbon dioxide and water, which are ubiquitous in the
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Nature and Extent ofContamination

environment. The intermediate degradation byproducts such as catechol are not standard analytes

included in USEPA-approved analytical methods.

MNA data have been collected as part of the Alameda Point OU-5 RI (IT et aI., 2002), and as part of the

ongoing Alameda Point Basewide Groundwater Monitoring Program (Shaw, 2004b and c). The DO and

ORP data collected as part of the OU-5 RI are summarized in Figurcs 4-29 and 4-30, and Table 4-2.

Figure 4-29 shows that DO decreases as a function of depth. As seen in Figure 4-29, DO readings

decrease to approximately 1 mg/L at approximately 20 feet bgs, indicating an anaerobic environment.

Likewise, ORP is more negative at this depth, which also is typical of anaerobic conditions. Figures 4-31

and 4-32 show MNA parameters across north/south and east/west plume transects, respectively. These

graphs indicate that DO is low across the entire benzene plume. Sulfate concentrations are high

upgradient of the plume, and are reduced to below the detection limit within the plume. This indicates

that biodegradation is occurring under sulfate-reducing conditions. Methane concentrations are relatively

high across the Site (0.47 to 6.3 mg/L), indicating that some biodegradation is also occurring through

methanogenesis. These data indicate that anaerobic conditions are predominant across the site,

particularly at depth within the benzene plume. Anaerobic degradation under sulfate-reducing or

methanogenic conditions generally proceeds at a much slower rate than aerobic degradation (see

Section 5 for a more detailed explanation).

While the available data are sufficient to evaluate the spatial extent of MNA parameters, limited data are

available to allow analysis of MNA parameters over time. Several rounds of MNA sampling have been

conducted as part of the quarterly monitoring program, and additional monitoring should be conducted to

provide a clearer understanding of changes in MNA parameters over time. This recommendation was

also included in the Alameda Point OU-5 RI Report (IT et aI., 2002).

4.1.7. Groundwater Conceptual Site Model

Based on Site data gathered to date, a general conceptual Site model can be constructed to describe

FWBZ contamination. The conceptual Site model, graphically depicted in Figure 4-33, includes the

following key elements:

• Benzene and naphthalene contamination are found within the FWBZ (10 to 20 feet bgs) in the
dissolved phase. Neither benzene nor naphthalene have been detected above site action levels
(see Table 7-2) in wells from the SWBZ (see well D-02 in Tables A-I and A-3).

• The historic sources of the benzene and naphthalene contamination are uncertain at this time.
Contamination is likely due, at least in part, to surface discharges from stained soil in the
Kollmann Circle area observed in an aerial photograph dated April 1968 (see Figure 1-6), and to
localized buried inclusions or dispersed contaminated fill trapped in the subsurface during fill
operations that occurred from 1915 to 1930. More discussion of possible sources is included in
Section 4.4.

• Naphthalene is more soluble and adheres less to soils and organic matter than most PAHs.
Naphthalene may be present at higher concentrations than other PAHs because it has migrated
farther from historic point sources.
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Table 4-2
Evaluation of MNA Parameters in 2001 Hydropunch™ Samples

Alameda Point Site 25/Annex IR-Q2 RI/FS
Page 1 of 2

Nature and Extent ofContaminarion

sample OS·HP-ll4 OS-HP-ll4 OS·HP-06 OS-HP-06 OS·HP·l0 OS·HP·l0 OS-Hp·l0 OS·HP·14 OS·Hp·14 OS-HP-20 OS·HP·25 OS·Hp·25 OS-HP-28 OS·HP·28 OS·Hp·28 OS-HP·28 OS·HP·30 OS·Hp·37 OS-HP·37 OS·HP·37

Depth 1210 16 161020 610 10 1010 14 610 10 910 13 1410 18 1210 16 161020 161020 1210 16 161020 810 12 1210 16 1610 20 2010 24 1210 16 610 10 1010 14 1410 18
(feelbgs)

Date 6/1112001 611112001 6/16/2001 611612001 611212001 611212001 6/1212001 6/11/2001 6/1112001 6/1112001 611612001 6/1212001 611212001 6/1212001 6/1212001 6/1212001 61812001 6/1312001 6/1312001 611312001
collected

Benzene 12 45 1 U 148 4.2J 2.4 6000J 742 1970 17 2U 270 UJ 2U 2U 0.24 J 2U 21 1 39 1,770
<lJgIL)

Methane 2800 4200 1200 6800 9200 NM NM 7200 NM 3000 160 2100 4400 4700 7000 3200 NM 2,000 1,100 6,800
<lJgIL)

Alkalinity 3530 3960 260 260 3280 NM NM 3640 NM 3280 400 1740 374 426 1720 2770 NM 478 465 1,740
(mgIL)

Sulfide 1.6 0.2 U 0.2 0.2 3.2 NM NM 2.9 NM 1.9 1 U 1 2.08 5.69 1.99 3.79 NM 0.20 0.20 0.20
(mgIL)

Nitrate 5 6 0.8 U 0.8 U 2U NM NM 7 NM 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 2.5 U NM 0.08 0.20 4
(mgIL)

Sulfate 70 60 28 U 10 U 340 NM NM 50 U NM 1800 175 0.76 0.47 J 0.46J 0.56 J 0.33J NM 27 57 50
(mgIL)

Ferrous 2.5 > 10 NM NM NM NM NM NM NM 10.0 1 10 1.6 2.6 >10 > 10 NM 4.20 1.20 > 10
IronlmaiLl

ORP ·214 ·172 NM NM -10 -125 -123 -187 ·151 ·128 ·145 ·168 -77 -172 -175 -183 -143 -51 -143 -118
(milivolts)

DO NM NM NM NM 8.31 0.53 1.77 NM NM NM 19.99- 2.74 NM NM 0.93 1 7.87 6.61 0.94 3.52(oom)

DO ., Dissolved OXygen

j.,delecJedbeJowthecalilxalionrangeoflheKrstrumed

NM=nolmeasured
ORP =Oxidalion-Ref1JClion Potertial

ppm=parlSp«miIfion
U=nOIde(ecledal:xlVelis!8dvatue

• This reacing is ~eatef Illan the sallTa!ioocDflCen/ralion ofoxygen in water, 800 is therefore treatedas anomalous.

Notes.'

1. Data collectedas parr oI/he OU·S, Alameda Point, Remedial Investigation in ]001, from HyrJroplllCh"" samples.

2. NiJluraidegradation processes typicalj haveinaeases in ferrous ton alkah'nHy, methane, andsulfide. withacaxnpanied deaeases in DO, ORP, nArale, and suKate
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Table 4·2
Evaluation 01 MNA Parameters in 2001 Hydropunch™ Samples

Alameda Point Site 25/Annex IR-02 RIIFS
Page 2012

Nature and Extent ofContamination

sample DUS-HP01 DUS-HP01 DUS-HP01 DUS·HPOG DUS·HPOG DUS-HP06 DUS·Hp· DUS·HP· DUS·HP· DUS-HP· DUS·Hp· DUS·Hp· DUS·HP· DUS·HP· DUS-HP· DUS·Hp· DUS·HP· DUS-HP. DUS-HP· DUS·Hp· DUS·HP·
10 10 10 13 13 13 14 14 14 17 17 17 20 20 20

Depth 61010 10to 14 141018 610 10 10to 14 141018 810 10 10to 14 14to 18 81012 12to 15 151017.5 61010 10to 14 141018 610 10 101014 141018 61010 101014 151019(feet bgs)

Date
611312001 611312001 6/1312001 611412001 611412001 611412001 6114/2001 6114/2001 611412001 611212001 6/1212001 611212001 6114/2001 611412001 611412001 611312001 611312001 611312001 6/1312001 611312001 6113/2001collected

Benzene 2 2 3.2 2 9.1 110 2 5.9 180 2U 560 J 4100J 2U 2U 2U 1U 1 U 2 0.4J 1U 1 UlIJgJI.)

Methane
850 2800 5300 390 1300 5800 1500 1400 3800 2100 6700 5700 53 4700 5100 20 780 8400 310 1300 10000lIJgJI.)

Alkalinity 262 1660 3690 379 636 2410 164 636 3030 274 974 1990 461 1040 NM 270 469 2610 280 999 999(mglL)

Sulfide
1 1 1 1 1.8 2.62 1 1 2.4 1.08J 1UJ 1.99J 1 U 1.62 NM 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U(mglL)

Nitrate 0.1 0.1 20 0.5 0.5 0.44 0.5 0.5 0.5 0.1 U 0.1 U 0.1 U 0.5 U 0.5U NM 0.4 U 0.4 U 4U 0.1 U 0.2U 4U(mglL)

Sulfate 540 110 0.36 98 140 0.34 1200 1200 0.79 3.7 0.86 0.51 690 140 NM 266 150 50 U 13 8 50 U(mglL)

Ferrous
Iron 4.1 10 >10 NM >10 >10 > 10 >10 >10 2.6 2.8 > 10 >10 > 10 NM 3.0 4.1 >10 2.4 2.0 3.0

rmaiD

DRP ·128 ·160 ·156 -49 ·137 ·138 -116 ·93 ·131 -190 -178 -140 ·181 ·110 NM -49 ·142 -165 -113 -79 -160(milivolts)

r:/"? 4.75 3.27 1.43 NM NM NM NM NM NM 3.62 5.25 1.52 NM NM NM 3.77 8.42 2.56 4.08 2.89 1.24m)

DO" DimiYed OX)Y&l

J"detededbelowlhecalibralionraf9f!dthelnstrwlenl
NM" not measured
ORP .. OxidaltJn.RetiJction Potential

ppm=partspgmillial

U"notdetectedabovelistedva!ue

Notes:

7. Dara coJlecledas part d /!Ie OU·5. Alameda Point Remediallnvesli]alion in 2001. from Hydrop!llch'" samples
2. Natura/degradation processes rypicalfy have incteases in ferrous iron. alkah'nity. methane, and sutrKie. withaccvmpa~decreases in 00, ORP. wale, and sulfate.
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Nature and Extent ofContamination

• Benzene and naphthalene are both present in soil gas beneath the Site. The locations of benzene
and naphthalene detections in soil gas roughly correlate with the location of the groundwater
plume, indicating that contamination in groundwater may be volatilizing.

• Benzene concentrations throughout the plume are generally decreasing or remaining stable in the
majority of the plume, consistent with an aged plume that is naturally attenuating.

• Naphthalene concentrations in site monitoring wells (see Table A-3) also appear to be generally
decreasing; however, not as significantly as benzene.

• Natural attenuation data indicate that both aerobic and anaerobic degradation have been occurring
at the Site. Currently, conditions at the Site are largely anaerobic and are undergoing sulfate
reducing or methanogenic biodegradation, which is much slower than aerobic degradation.

If Site conditions remain similar over time, the above conceptual site model can be expected to remain

valid. Contamination will likely continue to degrade slowly through fate and transport mechanisms, of

which sulfate-reducing and methanogenic biodegradation are the primary mechanisms. As discussed in

more detail in Section 5, anaerobic degradation will proceed at a much slower rate than aerobic

degradation.

4.2. SOIL GAS CONTAMINATION

As discussed in Section 3.2, results from previous investigations have revealed some VOC contamination

in soil gas at the Site. Previous soil gas analytical results for Alameda Point Site 25 and Alameda Annex

IR-02 were compiled electronically for this report (See Appendix A). The following subsections

summarize the determination of benzene and naphthalene as the primary COPCs in soil gas, the results of

a vapor intrusion evaluation, and a description of soil gas contamination as it relates to groundwater.

4.2.1. Contaminants of Potential Concern in Soil Gas

During the history of soil gas investigations conducted at the Site, a number of COPCs have been

identified.

The OU-5 RI reported that the following analytes had been previously detected in soil gas at the Site (IT

et a1., 2002):

• BTEX

• MTBE

• 15 VOCs, not including BTEX and MTBE

The Basewide Groundwater Monitoring Program (Shaw, 2004a) includes the following analytes as

COPCs in soil gas:

• VOCs: primarily benzene, but also toluene, ethylbenzene, and toluene
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Nature and Extent a/Contamination

While not specifically listed as a COPC, methane has also been detected in soil gas during sampling as

part of the Basewide Groundwater Monitoring Program. Methane concentrations in shallow soil gas

ranged from 0.48 percent to below the detection limit of 0.0001 percent by volume, well below the

Title 27 standard (27 California Code of Regulations [Cal. Code Regs.], Section 21160) to control

potentially explosive landfill gases within structures (1.25 percent by volume). Methane concentrations

in deep soil gas have ranged from 60 percent to 0.0024 percent by volume. While concentrations in deep

soil gas have exceeded the 1.25 percent by volume standard and the lower explosive limit of methane (5

percent by volume), concentrations in samples from the co-located shallow soil gas sampling ports have

all been within acceptable limits, indicating that methane is being diluted before traveling to the surface

and does not pose an unacceptable risk.

The following subsection discusses a vapor intrusion evaluation that was performed as part of this report,

which identified benzene and naphthalene as the primary COPCs for the Site based on previous detections

in soil gas with respect to USEPA vapor intrusion screening criteria. Section 4.5.4 discusses laboratory

detection limits for soil gas samples, which have varied between investigations and, particularly for older

investigations, were frequently higher than corresponding USEPA vapor intrusion screening criteria.

4.2.2. Vapor Intrusion Evaluation

An evaluation of the soil gas data was performed using the Draft Guidance for Evaluating the Vapor

Intrusion to Indoor Air Pathway From Groundwater and Soils (Subsurface Vapor Intrusion Guidance)

(USE?A, 2002) to determine the primary COPCs in soil gas and to determine if soil gas contamination

poses any significant human health inhalation risks. A summary of the Tier 1 (primary screening) and

Tier 2 (secondary screening) evaluation is presented in Appendix D. Data from all previous

investigations were compiled, and maximum concentrations for each detected compound, shown in

Table 4-3, were compared to the Tier 2 generic screening values. Benzene, naphthalene, chloroform, and

TCE soil gas concentrations, as well as benzene and naphthalene groundwater concentrations, were found

to exceed the generic screening values, corresponding to a 10-6 risk by a factor greater than 50. As

discussed in Section 3.2, VOCs were detected in indoor air samples collected from three residential

neighborhoods in 2001; however, inhalation risks were ruled out because the indoor air concentrations

were consistent with ambient air concentrations. Figure 4-34 presents the soil gas sampling locations and

benzene concentrations that exceed the screening values by a factor greater than 50. Based on these

exceedances, the guidance recommends a site-specific evaluation. Human health risk via the inhalation

pathway, using both soil gas and groundwater results, were calculated in the HHRA for the Site and are

summarized in Section 6 and Appendix E.

Chloroform and TCE each exceeded the screening criteria in only one shallow sample location, and both

of the exceedances were from samples collected during the Alameda Point OU-5 Rl in 2001. Chloroform
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Table 4-3
Summary of Historic Soil Gas Data - Detected Compounds

Alameda Point Site 25/Alameda Annex IR-G2 Groundwater RifFS
Page 1 of 2

Nature and Extent a/Contamination

1989 PRC' 1990 PRC' 1992 PRC' 1994-1995 IT EBS' 2001 Shaw RI Data" 2002-2003 Basewide Groundwater Monitorinn Prooramc

shallow Well shallow Well shallow shallow deep shallow Overall
, max ID, 'max ID, 'max WelllD, shallow' max WelllD,

(u'::t~~
WelllD,

(u'::t~3) (u'::t~31
WelllD,

~g,:x
Shallow Max Dverall Deep

Constituents (ualm~ Death (ualm3) Death (Ualm') Death (ualm~ Death Death WelllD, Death Death WelllD, Death lIJgIm~ Max (~91m3)

OU5-SG-20S,
1,1,1·Trichloroethane NA NA NA l1U-5,OOOU 27 OS-SG-16,2' 2U -6U 1.64 2-4' 1.1U-125U 27 ND
11-0ichloroethane NA NA NA 8U - 5,OOOU 38 OS-SG-Q9 2' 6 OS-SG-09 5.5' 0.8U - 121U 0.49 OU-SG-20D 6-8' 38 6

OU5-SG-10, OU5-SG-19D,
1,1-Dichloroelh~ene NA NA NA 8U·5,OOOU 2U -lOU 3.9 5.5' 1.55 4.5-6.5' 0.8U·91U 1.55 39

OU5-SG-18S,
2-Butanone NA NA NA 29U - 10,OOOU 240 OS-SG-Q5,2' 30 OS-SG-16,5.5' 20 2-4' 3U - 354U 240 30
2-Hexanone NA NA NA 16U - 10 OOOU 29 OS-SG-06 Z 2U -6U 1.6U - 614U 1.6U - 491U 29 ND

OU5-SG-17S,
4-Meth~-2-Pentanone NA NA NA 16U - 10,OOOU 19 OS-SG-Q6,2' 78 OS-SG-16,5.5' 1.76 1-2.5"- 2.21 OU-SG-20D,6-8' 19 78

OU5-SG-19S,
Acetone NA NA NA 43 179-0004, 3' 310 OS-SG-Ol,2' 140 OS-SG-16,5.5' 9,735 1.5-3.5' 166 OU-SG-20D, 6-8' 9,735 166

OU5-SG-20S,
Benzene 300 SG-43 400 SG-M 300 SG-Q6-5' 6U - 5,OOOU 20 OS-SG-Ol 2' 15 OS-SG-14,7' 262 2-4' 5588 OU-SG-20D 6-8' 400 5,588

OU5-SG-16S,
Carllon Tetrachloride NA NA NA 13U· 5OOOU 2U -lOU 2U -6U 0.61 J 2-3.5' 0.36 OU5-SG-20D 6-8' 0.61 036

OU5-SG-19D,
Chlorobenzene NA NA NA 9U - 5OOOU 28 05-SG-12 2' 2U-6U 120 4.5-6.5' 0.9U - 106U 120 NO
Chloroethane NA NA NA l1U-10000U 5.2 OS-SG-06, 2' 2U-6U 1.1U-100U 1.1U -61U 5.2 NO

OU5-SG-18S,
Chloroform NA NA NA 15 180-0030 Z 92 OS-SG-03 2' 2U-6U 54 2-4' 1.02 92 1.02

OU5-SG-20S,
Chloromethane NA NA NA 8U-l0000U 2U·10U 2U -6U 929 2-4' 0.8U·47U 9.29 NO
ds-1,2-0ichloroeth lene NA NA NA 8U - 5,OOOU 2U·10U 19 OS-SG-09, 5.5' 0.8U -119U 0.8U - 91U NO 19

OU5-SG-20S,
Cumene NA NA NA NA NA NA 157 2-4' 5.41 OU5-SG-180 5-7' 157 5.41

OU5-SG-20S,
Eth Ibenzene NA NA NA 9U·5,OOOU 390 OS-SG-Q22' 290 OS-SG-16 5.5' 868 2-4' 4427 OU5-SG-200 6-8' 868 4,427
m-X~ene NA NA NA NA 2000 OS-SG-02, 2' 420 OS-SG-16,5.5' NA NA 2000 420
D-X~ene NA NA NA NA NA NA
D-X~ene NA NA NA 5,OOOU 810 OS-SG-02, 2' 360 OS-SG-16,5.5' NA NA 810 360

OU5-SG-20S,
Total X lenes NA NA NA 82 180-0002, 2' NA NA 990 2-4' 4110 OU5-SG-20D, 6-8' 990 4,110

Melh~ tertiary buM ether
OU5-SG-19D,

NA NA NA NA 77 OU5-SG-12,2' 170 OS-SG-14,7' 112 4.5-6.5' 793 OU5-SG-20D, 6-8' 112 793

Melh~ene Chloride
OU5-SG-19D,

NA NA NA 7U - 20,OOOU 2U-10U 2U-6U 6.25 4.5-6.5' 0.59 OU5-SG-18D, 5-7' 625 0.59
OU5-SG-20S,

Naahlhalene NA NA NA NA 54 OU5-SG-04 2' 180 OS-SG-16 5.5' 2,106 2-4' 362 OU5-SG-18D 5-7' 2,106 362

Stvrene
OU5-SG-20S,

NA NA NA 9U - 5OOOU 7.2 OS-SG-Ol 2' 2U -6U 20.9 2-4' 192.00 OU5-SG-200 6-8' 209 192

Tetrachloroelh~ene
OU5-SG-20S,

NA NA NA 14U - 5,OOOU 65 OS-SG-13, 2' 86 OS-SG-l1,6' 5.69 2-4' 1.4U-156U 65 86
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Table 4-3
Summary of Historic Soil Gas Data - Detected Compounds

Alameda Point Site 25/Alameda Annex IR-02 Groundwater RifFS
Page 2 of 2

Nature and Extent ofContam;nat;on

1989PRC' 1990 PRC' 1992 PRC' 1994·1995 IT EBS' 2001 Shaw RI Datab 2002·2003 Basewide Groundwater MonitorinQ ProQramt:

shallow Well shallow Well shallow shallow deep shallow Overall
'max 10, 'max 10, lmax Well 10, shallow'max WeIlID, max WelllD, max max WelllD, deep max Shallow Max Overall Deep Max

Constituents lualm~ Death (ualm~ Deo.h (ua/m~ Death (ualm~ Death (ualm~ Death (ualm~ Well 10, Death lualm~ Death lu;"m'l Well 10, Death (~glm~ (~glm3)

OUS-5G-205,
Toluene NA NA NA 32 179-0004 3' 300 05-5G-12 5' 230 05-5G-14 7' 298 2-4' 3029.00 OU5-5G-20D 6-8' 300 3029

Trichloroettwlene
OU5-5G-185,

NA NA NA 11U-5,000U 130 05-5G-02, 2' 2U 2.63 2-4' 1.1U -124U 130 NO
Vin~ Acetale NA NA NA 60U· 50 OOOU 76 05-5G-06 2' 2U 3.5U - 331U 3.5U - 81U 76 NO
4-Eitlvltoluene NA NA NA 40 180-0030, l NA NA NA NA 40 NO

Noles:
, 07~ shiJ/luot soilgas samples collected
MW"moIeclJarwefght
NO" not defectedabovemelhod repaling imiIs
NA"notana~zed

NE.-notestatJlisIJed
·=noIappllcable
shaI!ow= !ess than Of eqwNfo 5 feetbgs
deep:grearerthan5feefbgs
ConcefiJalion (pglm3) = Concentration (PPBv) •MIV/24.46 (j!J 2~C

IJfimI =miaogramspwcu/ic melf¥

OataSources'
a) TlEM/. 19990. Updated Alameda point/AJameda Annex Benzene SoN Gas Investigation Summaryand Summary ofCram Space Benzene Ai" Sampling at Parcel,19. fX;wment cortains SlKnfTlaries 01the following inves!igation rep«ts

IT Carpaation, 1998. ErwtonmerKafBaseline Survey, Draft Final Data Evaluation Sumtniffe, Vo.tme IX . lone 16, Afameda furt,
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and TCE concentrations have been below the screening criteria in all recent samples collected during the

Basewide Groundwater Monitoring Program, and are not considered to be primary COPCs. Soil gas will

continue to be monitored for chloroform and TCE during future sampling events.

Naphthalene exceeded the screening criteria in two shallow sample locations. Both of the exceedances

were from recent samples collected during the Basewide Groundwater Monitoring Program. Because

naphthalene is a COPC in groundwater and has been detected recently in soil gas at concentrations

exceeding the screening criteria, it is selected as a primary COPC in soil gas and will continue to be

monitored during future sampling events.

Benzene exceeded the screening criteria in nine sample locations. Eight of the nine benzene exceedances

were from samples collected prior to 1992. However, there are no soil gas sample probes in the western

portion of the Site to confirm or deny the presence of benzene at elevated concentrations in that area.

Therefore, benzene is selected as a primary COPC in soil gas.

4.2.3. Soil Gas Contamination Related to Groundwater

Given the distribution of benzene concentrations with respect to previously known areas of benzene

groundwater contamination, there had appeared to be little correlation between groundwater and soil gas

contamination, as shown in Figures 4-70 to 4-84 of the Alameda Point OU-5 RI Report (IT ct aI., 2002).

However, as depicted in Figure 4-34, the majority of the locations where benzene concentrations

exceeded screening values were within the 1-llg/L boundary of the benzene plume in groundwater. The

maximum concentrations of benzene detected in soil gas have been detected near plume center EW-2.

This suggests a slight correlation between groundwater and soil gas contamination. However, the

concentrations of benzene in soil gas in the vicinity of well EW-2 measured by the basewide groundwater

monitoring program has fluctuated from below the detection limit of 0.5 Ilg/m3 to a maximum of 5,588

Ilg/m3.

The previous lack of correlation between soil gas and groundwater contamination may have been due to

several factors. First, VOC concentrations in groundwater increase with depth as conditions become

increasingly anaerobic; therefore, relatively low concentrations of VOCs are available to volatilize into

soil gas between the surface and 12 feet bgs. Second, the soils within the upper groundwater interval are

typically fine- to very fine-grained, containing silts and clays, and the fine-grained soils are likely to

impede the movement of vapors within the vadose zone. As discussed in Section 2.4, permeable bedding

material potentially used for sewers or storm drains at Alameda Point does not appear to be acting as a

preferential conduit for soil gas contaminant migration based on previous and ongoing soil gas

monitoring (Figure 3-6). Finally, many of the deeper soil samples had moderate to high soil moisture

content, which also inhibits the upward movement of soil vapor by decreasing the air-filled porosity of

the soil. This is supported by the lower success rates in obtaining soil gas samples from deeper intervals,

primarily due to the water encountered in the 5-foot sample interval.
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4.3. SOILS CONTAMINATION RELATED TO GROUNDWATER

Nature and Extent ofContamination

./

In addition to detennining the extent of groundwater contamination at the Site, several characterization

efforts have also been perfonned to detennine the extent of soil contamination. The results of these

investigations were similar to those of groundwater: low detections of metals in soils, widespread

detections of PAHs in soils, and occasional detections of petroleum hydrocarbons in soils (IT et aI.,

2002). However, there is generally little correlation between groundwater and soil contamination at the

Site.

Although low-level metals contamination exists in soil, metals concentrations in the FWBZ generally do

not exceed USEPA tap water PRGs or drinking water MCLs, with the exception of arsenic, iron,

manganese, and thallium (Shaw, 2004c). However, concentrations of arsenic, iron, manganese, and

thallium in groundwater are consistent with their corresponding background concentrations reported in a

2001 study for Alameda Point (TtEMI, 2001 b).

Some VOC data are available for near surface soils. However, previous investigations at the Site have

involved the collection of soil gas samples rather than soil samples for VOCs in the vadose zone.

Therefore, limited data are available for VOC concentrations in soil. The available data indicate that

benzene and other volatile contaminants had a low frequency of detection in soils, and the detection

locations do not appear to correlate with groundwater contamination. This is consistent with the volatility

and mobility of benzene, and the relative assumed age of site contaminants.

Naphthalene data available for on-site soils generally correlate with concentrations of naphthalene

observed in groundwater. However, comparison of soil and groundwater samples taken concurrently at

monitoring wells PI81-MW45, PI81-MW46, and P181-MW47 when they were installed in 1994 indicate

that naphthalene concentrations in soil and groundwater are not in equilibrium. As summarized in

Table 4-4, concentrations of naphthalene in shallow soils (less than approximately 20 feet bgs) are lower

than the concentrations that would be expected in equilibrium with the concentrations of naphthalene

detected in groundwater. This is based on a partitioning coefficient of 20 (!1g1kg)/(!1g/L) to

40 (!1g/kg)/(!1g/L) calculated from the organic carbon partitioning coefficient of 2,000 and the typical

range of organic carbon in Oakland soils (Oakland Public Works Department, 2000). These results

indicated that the majority of naphthalene contamination is apparently dissolved in groundwater, and not

adsorbed onto soil. This is consistent with a conceptual site model of an aging plume and naphthalene

migrating away from historic point source discharges.

In October 2000, a health mitigation action was perfonned to address soils with elevated levels ofPAHs.

PAHs were detected in soils from the Clover Park play area from 0 to 6 inches bgs, with BaP-equivalent

concentrations in the range of 1.7 to 5.6 mg/kg. To eliminate risk to children in the play area, soils within

the play area were excavated to a depth of 4 feet and transported off-site to an approved landfill. An

estimated 900 cubic yards of soil was removed. A high-density polyethylene liner was placed in the

bottom of the excavation and covered with clean fill from 4 to 1.23 feet bgs and compacted to 90 percent
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Nature and Extent ofContamination

relative compaction. Pea gravel was then placed from 1 to 1.25 feet bgs. Fall zone material was placed

from 1 foot bgs to final grade by the USCG following installation of a new play structure.

Table 4-4
Naphthalene Concentrations in Co-Located Saturated Soil and Groundwater Samples

Alameda Point Site 25fAIameda Annex IR-02 Groundwater RifFS

Sample Point

P181-MW45

P181·MW46

P181-MW47

Location

QU-5 West side of
Annapolis Circle

QU-5 East side of Annapolis
Circle

QU·5 Kollmann Circle

Concentration in
Groundwater (lJg/L)

3,400 J

1,100

8,400 J

Concentration in
Saturated Soil (lJg/kg)

51,000 -13 feet bgs

19,000 -15 feet bgs

20,000 -14.5 feet bgs
14,000 -16 feet bgs

Expected soil
Concentration in
Equilibrium with

Groundwater (lJg/kg)

68,000·136,000

22,000-44,000

168,000·336,000

} = Approximale value
OU-5 = Operable UnH 5
JlglL =micrograms per liler
Jlglkg =micrograms per kilogram

From winter 2001 to spring 2002, a time-critical removal action was performed at Parcel 181 to remove

soils with elevated concentrations of PAHs from soils 0 to 2 feet bgs. The area was then backfilled with

clean imported fill, top soil, and sod. The excavated soils were disposed of at an off-site disposal facility.

Soils were removed from all contiguous housing complex areas where at least one near-surface sample

was determined to have BaP-equivalent concentrations of 1.8 mg/kg or greater. The extent of the soil

removal activities is shown on Figure 2-8 of the RI Report (IT ct aI., 2002).

The available soil and groundwater data indicate that the majority of contamination is portioned into the

groundwater phase, and there is likely no remaining soil source. Despite the surficial soil removal actions

that have occurred on the Site, concentrations of benzene and naphthalene remain in groundwater

exceeding drinking water action levels.

4.4. EVALUATION OF POSSIBLE CONTAMINANT SOURCES

While several previous characterization efforts have been conducted, none have conclusively determined

the source(s) of groundwater contamination in the FWBZ. There are four possible sources of shallow

groundwater contamination at the Site:

•
•

Contaminated fill material which was used to fill in marshland and create the Site.

Burred inclusions of high-concentration material trapped near the marsh crust surface during
creation of the Site.
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Nature and Extent ofContamination

• A layer of petroleum-related contamination on the historic shoreline, marshland, and tidal
channels underlying the Site, referred to as the Marsh Crust.

• Point-source discharges such as fuel spills.

The viability of each of these possible sources is discussed in the following sections.

4.4.1. Contaminated Fill Materials and Buried Inclusions

Historic dredge and fill operations are believed to have removed sediments from portions of the Oakland

Inner Harbor and the San Francisco Bay, which contained contaminants from a nearby manufactured gas

plant, refinery, and other industrial operations. In addition, historical photographs of early industrial

operations show large piles of materials, suggesting that heavily-contaminated waste was directly used as

fill (IT, 1998). Efforts to "fingerprint" ten soil samples from OU-5 indicated that the PAHs in OU-5 soil

are characteristic of "Monterey Crude," the petroleum used for the manufactured gas plant (IT ct aI.,

2002). Depending on the aquifer dynamics, as the Site was created, these materials could have formed

pockets of contamination or source areas that would leach contamination.

The premise that groundwater contamination at the Site is due to contaminated fill material is supported

by the distinct plume centers evident on benzene contour maps and by contamination increases with

depth. However, natural degradation processes favoring shallower, more aerobic environments also could

explain the greater contamination at depth (see Section 5 for a discussion offate and transport).

Some fill material within the northern section of Alameda Point OU-5 has already been excavated to

address PAH contamination during previous removal actions. However, soils in the north portion of the

Site were shallow, and are not believed to be the source of the groundwater contamination evaluated in

this report.

4.4.2. Marsh Crust

Pacific Coast Oil Refinery operated from approximately 1864 to 1899 at the western tip of pre-fill

Alameda, and a manufactured gas plant that used oil existed on the waterfront in Oakland. Releases of oil

and byproducts associated with manufacturing operations from these and other industries in the vicinity

may have resulted in widespread contamination of the former Oakland Inner Harbor shoreline, marshland,

and tidal channels. This layer of petroleum-related contamination on the historic shoreline, marshland,

and tidal channels is referred to as the Marsh Crust. The Marsh Crust may be contributing, in part, to the

benzene and naphthalene contamination observed in groundwater beneath the Site. However, the Marsh

Crust is not considered a primary source of contamination at the Site because the types and concentrations

of PAHs in the groundwater, most notably naphthalene, did not reflect the types and concentrations of

PAHs found in the marsh crust. More details regarding the nature and extent of hazardous substances

present in the Marsh Crust can be found in the Marsh Crust FS (TtEMI, 2000a).
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4.4.3. Point-Source Discharges

The most prominent evidence supporting previous point-source discharges as the source of Site

groundwater contamination is the presence of three distinct plume centers on the benzene contour maps

(see Figures 4-2 through 4-8). Because benzene is mobile in groundwater and concentrations generally

decrease with increasing distance from plume centers, it can be deduced that a point-source discharge of

contaminants (either surface or subsurface) occurred previously.

In a 1968 aerial photograph, a stained area appears to support the point-source discharge theory. The

stained area was observed near the present location of a benzene plume center (see Figure 1-6)

The low-level detections of fuel additive contaminants (MTBE and 1,2-DCA) at the Site may indicate a

more recent spill of petroleum hydrocarbons, such as gasoline. While recent surface spills may be

contributing in part to the contamination at the Site, as discussed in Section 4.2.1, the detections ofMTBE

and 1,2-DCA do not correlate well with the primary risk driver chemicals at the Site, and are not likely

associated with the principal origin of benzene and naphthalene contamination at the Site. As discussed

in Section 4.1.1, the low-level concentrations of MTBE and 1,2-DCA previously detected were localized

and have not been replicated during numerous subsequent sampling events. For this reason, MTBE and

I ,2-DCA are not considered COPCs for the remedial alternatives analyzed in this report.

To date, naphthalene has been detected at higher concentrations than other PAHs in groundwater samples.

Naphthalene is generally more mobile in groundwater than other PAHs, and would migrate more readily

from a localized discharge, creating plumes similar to those observed.

4.4.4. Summary - Possible Contaminant Sources

The main sources of groundwater contamination at the Site likely are a combination of previous point

source discharges, disperse contaminants within the fill, and more localized buried inclusions of

contaminated materials near the marsh crust surface.

The most likely sources of groundwater contamination· at the Site are localized in nature and do not

appear to be acting as ongoing source material. The tenn source material refers to contamination that

would continue to leach contaminants to groundwater, causing plumes to enlarge and concentrations in

groundwater to increase. Rather, Site contamination appears to be weathered, indicating that the sources

have diminished and that biodegradation appears to be addressing dissolved-phase contaminants.

Contaminant migration from sources is often accelerated by the presence of subsurface utilities that

provide preferential pathways for contaminant migration. As discussed in Section 2.4, a number of

subsurface utilities exist at the Site; however, based on ongoing groundwater monitoring data, they do not

appear to be acting as preferential pathways.
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Nature and Extent ofContamination

4.5. ASSESSMENT OF ADEQUACY OF DATA

The existing data from previous characterization efforts are adequate for preparation of this groundwater

RIfFS. Sufficient quality assurance and quality control documentation (such as Level 4 Contract

Laboratory Program type data packages) exists for all data used in this RIfFS and demonstrate that the

data are of acceptable quality, usable for the objectives of this report with the following exception. The

quality of the data collected by ERM in 2000 and 200 I is not certain. It is not documented whether these

data have been validated or whether sufficient quality assurance and quality control documentation exists

to allow data from this investigation to be validated. Therefore, the ERM data have only been used

qualitatively (to assist in defining contour maps).

Because the data used in this investigation were generated during multiple investigations, there are some

limitations on the comparability and completeness of the data, including:

• Inconsistent sampling depths during the 2001 Hydropunch™ field event. Samples were not
collected at certain depths in some of the Hydropunch™ locations due to local heterogeneities.

• Limited MNA parameter monitoring.

• Monitoring well screening depths do not directly correlate with Hydropunch™ sample depths.

4.5.1. Hydropunch™ Sampling Depth Inconsistencies

The Hydropunch™ sampling performed by IT in 2001 was the first comprehensive groundwater

investigation at the Site that attempted to characterize groundwater contamination as a function of depth.

The purpose of the sampling program was to collect groundwater samples from standardized depths at

each Hydropunch™ location. However, because of local heterogeneities, resulting in inadequate sample

recovery, samples were collected from differing depths at various sample locations. Therefore, the

Hydropunch™ field event yielded sufficient data to characterize groundwater contamination as a function

of depth, but sampling of additional depth intervals would have provided additional useful data.

4.5.2. MNA Parameter Monitoring

The evaluation ofMNA parameters can range from simple analysis of parameters such as DO and ORP to

microcosm studies using site soils to predict site-specific biodegradation rates. Monitoring for MNA

parameters not only assists in predicting biodegradation rates, but also provides an understanding of the

various conditions within the plume (e.g., locations of aerobic and anaerobic zones).

Some data have been collected to monitor MNA parameters. Three rounds of sampling for MNA

parameters have been conducted as part of the Basewide Groundwater Monitoring Program. Data from

summer 2002, winter 2002, and summer 2003 are summarized quarterly (Shaw, 2004b and c).

MNA parameter monitoring at the Site continues to be performed as part of the Basewide Groundwater

Monitoring Program for Alameda Point. A more rigorous statistical analysis of MNA is recommended
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after the groundwater monitoring program generates additional MNA parameter data. This

recommendation was also included in the recent Alameda Point OU-5 RI Report (IT et a!., 2002).

Microcosm studies are not recommended at this time due to the large data set documenting contaminant

degradation.

4.5.3. Correlation of Monitoring Well and Hydropunch™ Data

Groundwater samples from previous investigations were collected from monitoring wells and from

Hydropunch™ borings. Samples from monitoring wells are representative of the entire screened interval

(approximately 10 feet), while Hydropunch™ samples were typically collected from several smaller

intervals in each boring. Because Hydropunch™ samples are collected from temporary borings, data

collected from Hydropunch™ sampling provide a one time "snapshot" of groundwater at the Site, and are

not intended to be used to track trends in contamination over time. In general, Hydropunch™ data are

used to provide vertical and spatial delineation of the plume, while monitoring data are used to document

the lateral extents of the plume and track changes over time. Because the screened intervals were not

consistent between these methods and the data were generated for different purposes, there is some

difficulty in comparing plume maps based on monitoring wells with plume maps based on Hydropunch™

samples. Therefore, this report has only qualitatively compared the two data sets.

4.5.4. Detection Limits Above Risk Based Criteria

The data used for this evaluation were generated under a number of separate programs with differing data

quality objectives. The Remedial Action Objectives (RAOs) specified in Section 8 are based on

protecting human health and the environment through vapor inhalation or groundwater ingestion (if

groundwater is potentially used as a potable water source). USEPA vapor intrusion screening criteria for

soil gas were not established at the time of the previous investigations at the Site (most notably the OU-5

RI), and risk-based groundwater screening levels used in previous investigations did not project

groundwater ingestion as being a viable exposure pathway.

The project-required detection limits for groundwater samples collected during the OU-5 RI were

designed to meet risk-based threshold criteria based on exposure through the inhalation pathway rather

than the ingestion pathway; therefore, typical detection limits for approximately 15 percent of analytes in

groundwater exceeded MCLs (Neptune et a!., 2001; IT et a!., 2002). However, current groundwater

monitoring conducted at the Site under the Basewide Groundwater Monitoring Program is typically

achieving detection limits below MCLs for all analytes except 1,2-bromoethane. Typical laboratory

methods are not capable ofdetecting 1,2-bromoethane at concentrations near the MCL.

Elevated detection limits do not affect the usability of the data for the two primary risk driver chemicals,

benzene and naphthalene, because there are numerous detections of these analytes, as well as numerous

data with detection limits below the action levels. Although elevated detection limits may have resulted

in other analytes being inadvertently screened out in the risk assessment due to low frequency of
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detection, this possibility is not considered significant because: (l) reporting limits typically have been

below MCLs during the Basewide Groundwater Monitoring Program and these data are also included in

the risk assessment, and (2) the incremental risk associated with chemical concentrations equivalent to the

elevated detection limits are much lower than the risk associated with benzene and naphthalene.

Therefore, while some data may have elevated reporting limits, sufficient data with low detection limits

are available for the majority of analytes (with the exception of 1,2-bromoethane), and future data

collected at the Site will be useable for comparison to drinking water action levels.

Likewise, detection limits for soil gas analyses in previous investigation have ranged greatly. Method

detection limits for benzene for the 1989 and 1990 soil gas investigations conducted by PRC were 40 and

60 Jlg/m3
, respectively (TtEMI, 1999b). Detection limits for soil gas samples collected as part of the EBS

ranged from 6.4 to 5,000 Jlg/m3
• These limits are above the 3.1 Jlg/m3 screening level for benzene in

shallow soil gas specified by the USEPA vapor intrusion guidance (US EPA, 2002). While detected

benzene concentrations are usable data, data with no benzene concentrations detected above the detection

limit are of limited use, because they cannot be directly compared to the screening criteria. However,

some investigations conducted at the Site achieved acceptable detection limits for benzene. Benzene

detection limits reported by the 1993 soil gas investigation at lR-02 ranged from 0.09 to 0.19 Jlg/m3

(TtEM1, 1999b). Reporting limits for benzene achieved in the OU-5 RI were typically 2 Jlg/m3 (IT et a1.,

2002). Reporting limits for benzene in the Basewide Groundwater Monitoring Program have ranged from

0.2 to 23 Jlg/m3
, but have been below the applicable shallow or deep screening level in 84 percent of the

samples with no detectable benzene.

In addition to benzene, detection limits for other analytes in soil gas have been elevated. In the OU-5 RI,

the reporting limits for 1,1 ,2,2-tetrachloroethane, 1,1 ,2-trichloroethane, 1,2-dichloroethane, bromo

dichloromethane, carbon tetrachloride, and dibromochloromethane were elevated above shallow soil gas

screening criteria in all of the soil gas samples. Reporting limits for tetrachloroethylene,

trichloroethylene, and chloroform were elevated with respect to soil gas screening criteria in a significant

portion (40 to 60 percent) ofthe shallow soil gas samples.

Although the soil gas reporting limits in the OU-5 RI were elevated, soil gas data collected under the

Basewide Groundwater Monitoring Program are using analytical methods with reporting limits below the

shallow soil gas screening criteria. While some individual samples have had elevated reporting limits due

to matrix interferences or dilutions, at least 50 percent of the reporting limits for every analyte have been

below the shallow soil gas screening criteria (Shaw, 2004b and 2004c). Therefore, while some of the

OU-5 RI data are not directly comparable to screening criteria because of elevated detection limits,

sufficient soil gas data are available to support the conclusions of this RIIFS. Future soil gas monitoring

conducted under the Basewide Groundwater Monitoring Program will continue to use analytical methods

with reporting limits below shallow soil gas screening criteria.
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4.5.5. Data Gaps

Despite the large amount of data generated by previous investigations, further investigation and

characterization at the Site would be beneficial to address the following data gaps:

• Further delineation of the west and southeast plume edges

• Investigation of potential soil sources near P181MW-47 and western plume centers

• Addressing anticipated changes to site conditions in EW-2 plume center

• Verifying concentration trends in soil gas using data with appropriate detection limits

Further delineation of the west and southeast plume edges: The existing network of monitoring wells

does not completely bound the plume, and additional wells would be required in the west and southeast

portions of the Site to provide complete bounding. While Hydropunch™ sampling has delineated the

southeast portion of the plume, periodic sampling of monitoring wells is needed to document that the

plume remains bounded to the southeast. Likewise, additional wells on the western side of the Site are

needed to determine the extent of the plume, and location of the plume center. The Basewide

Groundwater Monitoring Program has recommended installing additional wells in the western portion of

the Site (Shaw 2004b). Further delineation of the western and southeastern portions of the Site is

necessary to define the treatment area and is necessary before a remedial design is finalized; however, the

existing data set provides sufficient data to document the nature and extent of contamination in the

majority of the plume and to select a remedy for the groundwater contamination at the Site. Additional

characterization will be done as part of the Basewide Groundwater Monitoring Program, or during the

remedial design.

Investigation ofpotential soil sources near PI81MW-47 plume center: Concentrations of benzene have

remained stable in many parts of the plume. Stable benzene concentrations appear to be attributable to

the fact that subsurface conditions are predominantly anaerobic, and biodegradation is occurring at a slow

rate under sulfate-reducing or methanogenic conditions. However, stable concentrations could also be

explained by the presence of a continuing source of contamination. Decreases observed in some wells,

such as PI81-MW47, located at the plume center in Mayport/Kollmann circle, suggest that there is not

likely a remaining source.

Investigation ofpotential soil sources near the western plume center: For the western plume center, the

collection of additional soil data is planned at Sites 30 and 31 as part of the ongoing soil RI for those

sites. These data will assist in determining if there is soil contamination near the western plume center

that is contributing to the groundwater contamination at the Site. For the plume center at PI81-MW47,

additional soil sampling will be conducted during the remedial design stage to determine whether any

high-concentration source material remains. Despite the decreasing concentrations at well PI81-MW47,

the potential for source material remains based on the 1968 aerial photo that showed stained soil in the

general area. If source material were present in either of these areas, it would not prohibit the use of any
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of the technologies evaluated in Section 9; however, presence of source material may require slight

modification of the selected remedy or increase timeframes needed to reduce concentrations to levels that

are protective of human health and the environment.

Address anticipated changes to site conditions at EW-2 plume center: Ongoing residential development

at Alameda Annex requires the construction of a new system of subsurface utilities. The developer has

recently submitted a draft proposal to construct a sewer pump station in the vicinity of EW-2. The plans

indicate that the pumping station will be approximately 35 feet deep, and 60 feet by 40 feet wide, and will

receive drainage from a network of storm drains throughout the development at depths ranging from 8 to

12 feet bgs (ERM and Catcllus, 2004). At a recent meeting, the Alameda Point BCT concurred that the

work planned by Catellus will likely impact Site conditions and, therefore, additional sampling by the

Navy at the remedial design stage of a groundwater treatment remedy would be more beneficial than

additional sampling to support this RIIFS (Navy, 2004).

VerifY concentration trends in soil gas using data with appropriate detection limits: While much of the

older soil gas data are not usable due to elevated detection limits, Figure 3-6 shows a thorough

distribution of benzene data with detectable concentrations or non-detects with detection limits below the

soil gas screening level. Continued sampling is conducted from five deep and five shallow soil gas

monitoring points as part of the Basewide Groundwater Monitoring Program. These five wells are spaced

through the center and eastern portions of the plume. The existing data provide sufficient spatial

coverage to characterize migration of contaminants from groundwater to soil gas at the Site. As discussed

in Section 4.5.4, the current data are using analytical methods with reporting limits below the shallow soil

gas screening criteria. Additional soil gas sampling would be required as part of a remedial activity such

as biosparging that would increase the volatilization of contaminants from groundwater. This sampling

would be conducted as part of the remedial action.

4.6. SUMMARY - NATURE AND EXTENT OF CONTAMINATION

The primary COPCs at the Site, based on risk assessment results, are dissolved-phase benzene and

naphthalene. The affected area of the Site is approximately 42 acres (plan view of the benzene plume).

There are three primary plume centers, with contaminant concentrations decreasing or remaining

relatively stable. Biodegradation continues to degrade benzene and naphthalene slowly under anaerobic,

sulfate-reducing, or methanogenic conditions.

The probable sources of contamination are point-source discharges and contaminated fill materials used

to create the Site. Neither appears to be acting as an ongoing source responsible for plume expansion or

contaminant concentration increases. However, it is possible that a source such as aged buried

contamination could remain, and that compensating processes such as biodegradation are lessening the

effect of that source.
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Nature and Extent a/Contamination

No contamination was found in the SWBZ above drinking water action levels. Groundwater

contamination in the FWBZ can be summarized as follows:

• Free product (light non-aqueous phase liquid) has not been detected at the Site.

• Dissolved-phase benzene has been found in groundwater. A plume spreads from Alameda Annex
IR-02 into Alameda Point Site 25. The affected area is approximately 42 acres, with an
approximate aquifer thickness of 10 feet. Benzene concentrations appear to increase with depth
(the highest detections were at approximately 20 feet bgs).

• PAH contamination (specifically naphthalene) is co-located with dissolved-phase benzene at the
Site. The naphthalene plume has been correlated with the benzene distribution pattern,
suggesting a common source.

Historical data, including results from the 308 samples taken during the OU-5 RI, indicate that benzene

and naphthalene are present in groundwater. The highest detected concentrations are located in three

plume centers: one in the southeast portion of Alameda Point Site 25 (monitoring well P18l-MW47);

one within Alameda Annex IR-02 (monitoring well EW-2); and one on the west end of the Site

(monitoring well P18l-MW45 and MW25-0l). The three plume centers indicate possible point-source

discharges from past site operations, or specific locations where contaminated fill was used.
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Monitoring Well MW25-05
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Dissolved Oxygen (DO) as a Function of Depth
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Oxidation/Reduction Potential (ORP) By Depth
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5. CONTAMINANT FATE AND TRANSPORT

Scction 4 of this report presented the nature and extent of contaminants at the Site. This section discusses

the general fate and transport mechanisms of site contaminants, and evaluates possible exposure pathways

to human or ecological receptors.

5.1. FATE AND TRANSPORT MECHANISMS

The processes that affect the fate and transport of dissolved-phase benzene and PAHs include advection,

hydrodynamic dispersion (mechanical dispersion and diffusion), sorption, biodegradation, infiltration, and

volatilization (Wicdcmicr, ct al., 1995). These processes are summarized in Table 5-1, which also

includes a comment relating each process to the Site.

The environmental fate and transport of a contaminant is controlled primarily by its physical and

chemical properties and the nature of the subsurface media. Physical and chemical properties of a

contaminant include water solubility, vapor pressure, Henry's Law constant, organic carbon/water

partition coefficient, soil/water distribution coefficient, and octanol/water partition coefficient. Properties

of the subsurface media through which contaminants have the potential to migrate include hydraulic

conductivity, porosity, total organic carbon content, bulk density, and ambient groundwater geochemistry.

A summary of these physical and chemical properties, and Site-specific comments, are provided in

Tablc 5-2.

Of the fate and transport mechanisms listed in Table 5-1, biodegradation appears to be the most

significant in addressing contamination at the Site, and lateral migration appears to be a less significant

mechanism (see Section 4). The other fate and transport mechanisms listed in Table 5-1 are occurring, or

have occurred; however, the benzene plume has been shown to be relatively stable, and little volatilized

benzene has been found in the vadose zone (IT ct al., 2002). In addition, little water infiltration is

occurring because most of the Site (specifically Alameda Point Sites 25, 30, and 31) is paved or covered

by residential housing. Therefore, the primary fate and transport mechanism of interest is biodegradation.

Mathematical and/or computer methods are available to estimate contaminant fate and transport.

However, because a computer simulation has already been performed (ItEMI, I998a), and because a

large characterization data set is available that provides more of an empirical basis for evaluating site

contaminant fate and transport, the mathematical/computer methods are not included as part of this report.

5.2. BIODEGRADATION MECHANISMS FOR BENZENE AND NAPHTHALENE

Petroleum hydrocarbons, of which benzene and naphthalene are constituents, are biodegraded by

biological oxidation when electron donors and electron acceptors are combined to produce energy for
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Table 5-1
Summary of Fate and Transport Mechanisms

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 1of2

Contaminant Fate and Transport

Process

Advection

Dispersion

Diffusion

Sorption

Infiltration
(Simple
Dilution)

Volatilization

Description

Movement of solute by
bulk groundwater
movement.

Fluid mixing due to
groundwater movement
and aquifer
heterogeneities.

Spreading and dilution of
contaminant due to
molecular diffusion.

Reaction between aquifer
matrix and solute; the
relatively hydrophobic
PAH compounds become
sorbed to organic carbon
or clay minerals.

Infiltration of water from
the surface into the
subsurface.

Volatilization of BTEX
from aqueous phase in
groundwater to vapor
phase in soil gas.

Dependencies

Dependent on aquifer properties,
mainly hydraulic conductivity,
effective porosity, and hydraulic
gradient.

Dependent on aquifer properties
and scale of observation.

Dependent on contaminant
properties and concentration
gradients. Described by Fick's Law.

Dependent on aquifer matrix
properties (organic carbon and clay
mineral content, bulk density,
specific surface area, and porosity)
and contaminant properties
(solubility, hydrophobicity, octanol
water partitioning coefficient).

Dependent on aquifer matrix
properties, depth to groundwater,
and climate.

Dependent on the chemical's vapor
pressure and Henry's Law constant.

Effect

Main mechanism driving contaminant
movement in the subsurface.

Causes longitudinal, transverse, and
vertical spreading of the plume.
Reduces solute concentration.

Diffusion of contaminant from areas of
relatively high concentration to areas of
relatively low concentration. Generally
unimportant at most groundwater flow
velocities.

Tends to reduce solute transport rate
and remove solutes from the
groundwater via sorption to the aquifer
matrix.

Causes dilution of the contaminant
plume and replenishes electron
acceptor concentrations, especially
dissolved oxygen.

Causes removal of dissolved-phase
volatile contaminants from groundwater.

Comment

Benzene plume is now relatively stable.
Advection caused plume to spread to the
northwest/west and is now likely being
countered by biodegradation and other
processes.

Sorption is a significant influence for PAHs
(naphthalene), but lesser influence for
benzene. Sorption is high in the marsh
crust due to higher organic carbon
content, but lower in low organic content
fill materials.

Approximately 50 to 60 percent of the site
is uncovered and allows infiltration into the
subsurface.

Benzene volatilizes much easier than
PAHs (naphthalene).
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Contaminant Fate and Transport

Table 5-1
Summary of Fate and Transport Mechanisms

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 2of 2

Process

Biodegradation

Partitioning
from LNAPL

Description

Microbially mediated
oxidation-reduction
reactions that transform
BTEX to carbon dioxide
and water.

Partitioning from LNAPL
into groundwater. LNAPL
plumes tend to act as a
continuing source of
groundwater
contamination.

Dependencies

Dependent on groundwater
geochemistry, microbial population,
and contaminant properties. BTEX
is biodegradable under aerobic and
anaerobic conditions. Aerobic
degradation faster.

Dependent on aquifer matrix
(relative permeability, capillary
pressure, and residual saturation)
and contaminant properties
(solubility, mass fraction, volatility,
density, interfacial tension).

Effect

Breaks down BTEX to carbon dioxide
and water. Most important process in
contaminant mass reduction.

Dissolution of BTEX from LNAPL
represents the primary source of
dissolved BTEX in groundwater.

Comment

Biodegradation appears to already be
underway at the Site.

No LNAPL at site. Only residual dissolved
phase is present.

Source: Technical Protocol for Implementing Intfinsic Remediation with Long- Term Monitoring for NaturalMenuation ofFuel Comamination Dissolved in Groundwater (Weidemeier. et al, 1995).
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Table 5-2
Physical/Chemical Properties Affecting Contaminant Fate and Transport

Alameda Point Site 25fAIameda Annex IR-02 Groundwater RifFS
Page 1 of2

Contaminant Fate and Transport

Chemical Property of
General Description Site-Specific CommentContaminant

Water solubility The ability of a chemical to dissolve into awater substrate. Benzene has a high water solubility, while PAHs (naphthalene) are less
soluble. Site plume migration reflects this difference.

Vapor pressure Defined as the pressure of the vapor over aliquid at At 20°C, the vapor pressure for benzene is 76 mm Hg and 0.5 mm Hg for
equilibrium. naphthalene. Therefore, benzene will volatilize more readily than

naphthalene.
Henry's law constant The ratio of the aqueous-phase concentration of a chemical to The Henry's Law Constant for benzene is 5.5x10·3 (atm-m3/mol) and 4.6x10-4

its equilibrium partial pressure in the gas phase. (atm-m3/mol) for naphthalene, indicating that benzene is more volatile than
naphthalene.

Log organic carbon/water The partitioning constant between the amount of a substance The log Koe for benzene is 1.8-1.9 and 2.97 for naphthalene, indicating that
partition coefficient (log Koe) sorbed to organic carbon and dissolved in water. Log Kac can PAHs (naphthalene) will adsorb more readily to the organic carbon in the soil.

be combined with the total organic carbon content of the soil to
determine the soil/ water distribution coefficient for Site soils.

Soil/water distribution Defined as the ratio of the sorbed contaminant concentration The ratio for benzene is lower than for PAHs (naphthalene), and varies based
coefficient to the dissolved contaminant concentration. on the organic carbon content of Site soils.
Log octanol/water partition Ameasure of the equilibrium concentration of acompound The log Kow for benzene is 2.13 and 3.29 for naphthalene, indicating that
coefficient (log Kow) between octanol and water that is highly correlated with the PAHs (naphthalene) are likely partitioning to organic matter at the site more

potential for partitioning into soil organic matter (i.e., a high Kow than benzene.
indicates acompound that will preferentially partition into soil
organic matter rather than water). Kow is inversely related to
the solubility of a compound in water.

Physical Property of Media General Description Site-Specific Comment

Indigenous bacterial Bacterial populations can use avariety of energy sources, Studies have shown that most sites have ample bacterial populations capable
populations including contaminants, which results in their degradation. of biodegrading BTEX compounds. Biodegradation already appears to be

occurring at the site, indicating sufficient indigenous bacterial populations.
Hydraulic conductivity Measure of the potential of water-bearing soils to conduct Previous studies calculated that hydraulic conductivity in the shallow aquifer

groundwater. ranges from 0.36 to 11.94 feet/day (TtEMI, 1998a).
Porosity Measure of the pore space present in awater-bearing Porosity for the site was previously estimated at 0.1 to 0.3 (TtEMI, 1998a).

formation. These values represent unconsolidated coarse- and fine-grained lithologies
discovered in past investigations.
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Table 5-2
Physical/Chemical Properties Affecting Contaminant Fate and Transport

Alameda Point Site 25/Alameda Annex IR-02 Groundwater RifFS
Page 2of 2

Contaminant Fate and Transport

Physical Property of Media General Description Site-Specific Comment

Total organic carbon content Measure of the amount of in situ organic carbon. Organic carbon content is high within the marsh crust due to entrapped plant
material, and very low in imported fill material.

Ambient groundwater Includes items such as background concentrations of The Site is influenced by the nearby Bay and former existence as a marsh.
geochemistry inorganics, salt content, etc.

( ,- ../
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Contaminant Fate and Transport

microbial growth. Petroleum hydrocarbons serve as electron donors III microbial metabolism

(Wicdcl11cicr ct aI., 1998).

The biodegradation of benzene is primarily limited by its electron acceptor availability; generally,

benzene biodegradation will proceed until all contaminants that are biochemically accessible to the

microbes are oxidized (Wicdcmeicr et aI., 1998). Electron acceptors are generally used in the following

order (based on the energy provided): oxygen, nitrogen, iron, sulfate, and carbon dioxide

(methanogenesis). Subsurface environments that contain sufficient DO to serve as electron acceptors are

considered aerobic. Subsurface environments that have lower DO concentrations (DO readings of 0.5

mg/L or lower) and/or use other electron acceptors are referred to as anaerobic (Weidcl11eier et aI., 1998).

At any given location, the dominant mechanism of benzene biodegradation depends on the availability of

electron acceptors and influences the oxidation/reduction potential of the environment.

To date, numerous laboratory and field studies have shown that microorganisms indigenous to the

subsurface environment can degrade a variety of hydrocarbons, including components of gasoline,

kerosene, diesel, and jet fuel (Wicdcl11cicr, ct aI., 1995). Furthermore, an adequate supply of these

microorganisms is typically present in the subsurface (Wiedcl11eicr, ct aI., 1995; Suthers011, 1999). Under

ideal conditions, the biodegradation rates of low- to moderate-weight aliphatic, alicyclic, and aromatic

compounds (e.g., benzene and naphthalene) can be very high. As the molecular weight of the compound

increases, so does the resistance to biodegradation (Wiedcl11cier, et aI., 1995).

A comparison of benzene and PAR biodegradation can be summarized as follows:

• Benzene has been shown to biodegrade most quickly in aerobic environments, and is considered
recalcitrant in anaerobic environments (Bennett, 1999).

• PARs that contain two or three benzene rings (e.g., naphthalene) degrade at reasonable rates in
aerobic environments, albeit more slowly than benzene, and are also considered recalcitrant in
anaerobic environments (Bennett, 1999).

Sampling for MNA parameters at the Site is conducted semi-annually as part of the Basewide

Groundwater Monitoring Program. Data from summer 2002, winter 2002, and summer 2003 have been

summarized in the quarterly reports for the Basewide Groundwater Monitoring Program (Shaw, 2004b

and e). The following electron acceptor trends were observed:

• DO concentrations have decreased from an average concentration of 2.5 mg/L measured in fall
2002 to an average concentration of 0.18 mg/L in summer 2003, and 0.25 mg/L in spring 2004
(as measured in seven wells). This indicates that oxygen is being consumed. DO concentrations
measured during the summer 2003 sampling event were below 0.5 mg/L in every monitoring well
sampled at the Site. When sampled in spring 2004, concentrations were anaerobic in all wells
except three perimeter wells. This indicates that the predominant conditions at the Site have
become anaerobic.

5-6
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Contaminant Fate and Transport

• Some nitrate has been detected at the Site; however, no discemable trend is present. No nitrite
has been detected. This may indicate that limited sources of nitrate exist at the Site, so
denitrification cannot occur.

• The average ferrous iron concentration was 2.23 mg/L in July of 2003. Ferrous iron
concentrations are increasing in monitoring well S-35, indicating that iron reduction may be
occurring in the vicinity of that well. Ferrous iron concentrations are generally stable in the other
monitoring wells, indicating that little ferric iron remains to serve as an electron donor.

• Sulfate concentrations are generally decreasing across the Site, from an average concentration of
103.5 mg/L in all 11 wells sampled in summer 2003 to an average concentration of 89 mg/L in
the same 11 wells in winter 2003. This indicates that biodegradation is occurring across the Site
under sulfate-reducing conditions.

• Overall methane concentrations have remained relatively high and stable across the Site, ranging
from 1.6 to 13 mg/L in samples from monitoring wells, indicating that some degradation is also
occurring under methanogenic conditions (using carbon dioxide as an electron acceptor).
Although dissolved phase methane concentrations are relatively high, concentrations of gas phase
methane in shallow soil gas are below the lower explosive limit, as discussed in Section 4.2.1.

• Localized ORP readings indicate a variety of conditions across the Site. However, the average
ORP reading did not change significantly between fall 2002 and winter 2003. ORP levels in
monitoring wells M25-01, M25-02, M25-03, M25-04, M25-05, PI8l-MW45, and PW-12 range
from -86 to -234 mY, consistent with sulfate reduction as the dominant degradation mechanism at
these locations.

In summary, the natural attenuation data indicate that the predominant conditions at the Site are anaerobic

and that anaerobic biodegradation is occurring, predominantly under sulfate-reducing and methanogenic

conditions, which is typically much slower than aerobic degradation.

5.3. EVALUATION OF FATE AND TRANSPORT MECHANISMS -INITIAL RELEASE TO
THE PRESENT

The fate and transport mechanisms that have occurred to date are closely related to the initial method of

contaminant release into the environment. As discussed in Section 4, benzene and naphthalene

contamination present in groundwater is believed to be the result of both surface point-source discharges

and the use ofcontaminated fill to create the Site.

Fate and transport mechanisms for point-source discharges of petroleum hydrocarbons (Bennett, 1999)

are as follows:

• Petroleum hydrocarbons separate into four phases: free product, vapor, adsorbed onto soil
particles, and aqueous (dissolved in water).

• Subsurface chemical and physical properties affect the distribution of the phases.

• For benzene, approximately 60 percent tends to separate into the vapor phase, 35 percent into the
aqueous phase (dissolved in groundwater), and 5 percent adsorbed onto subsurface soil particles.

\.. ~)

5-7
P:\2002 Projects\22-052 RI FS Alameda Point\Report Text\Draft Final Submittal, 2004\Master9·07-04 v4.doc
Alameda Point Site 25/Annex Alameda Annex IR-02 Groundwater RIfFS -ERRG



I
/

Contaminant Fate and Transport

• The vapor phase, present either on the surface or in the vadose zone, evaporates into the
atmosphere over time. Lack of vapor phase contamination would therefore indicate weathered
contaminants. It may also indicate that vadose zone biodegradation has been active at the Site.

• The dissolved phase undergoes the fate and transport mechanisms listed in Table 5-1, resulting in
a groundwater contaminant plume. If the source of the discharge is not removed, the plume may
continue to expand; if the source is removed, the plume typically stabilizes and then recedes
under natural degradation processes.

• The adsorbed phase through time undergoes biodegradation, unless there is a lack of electron
acceptors (e.g., oxygen) and/or nutrients.

The data presented in Section 4 suggest that there were one or more point-source discharges or areas of

contaminated fill. The vapor phase has been largely biodegraded or evaporated in the vadose zone. The

dissolved phase continues to undergo the fate and transport mechanisms listed in Table 5-1. The

adsorbed phase for benzene is relatively small compared with the other phases. The adsorbed phase for

PAHs is larger than that of benzene, but less than would be expected for typical soils (as described in

Section 4.3).

Therefore, fate and transport mechanisms to date have biodegraded contamination, removed vapor phase

contamination from the Site, and produced a relatively stable benzene plume that continues to undergo

biodegradation as the primary fate and transport mechanism, though at a much slower rate than under

aerobic biodegradation. To support this conclusion, a summary of the results of a previous computer

simulated fate and transport study (ItEMI, 1998a) is presented in Section 5.4; a more detailed evaluation

of benzene plume stability is presented in Section 5.6.

5.4. PREVIOUS FATE AND TRANSPORT STUDY

The fate and transport study reported in 1998 by ItEMI utilized benzene analytical data generated from

shallow monitoring wells at the Site to model benzene migration over a 24-year period. Two scenarios

were modeled: one assumed that concentrations in the center of the benzene plume (original source area)

would remain constant, and the other assumed that benzene concentrations would decline, as seen during

groundwater sampling and analyses from 1994 to 1996.

The results of the modeling indicated that, if benzene plume source concentrations remained constant, any

benzene contamination reaching the Oakland Inner Harbor would be at non-detectable concentrations

(less than 0.25 IlglL), and would through time recede toward the current plume centers. If plume source

concentrations decreased, the extent of the plume would decrease at an even more accelerated rate than if

the plume center concentrations remained constant. The modeling performed by ItEMI predicted that the

benzene plume would recede by the year 2020. However, residual contamination above 1.0 Ilg/L would

still be present. Decreasing and constant source models predicted residual plume areas of approximately

15 acres and 35 acres, respectively. Both models predicted that concentrations will remain elevated at

three plume centers located at monitoring wells PI81-MW45, PI81-MW47, and EW-2, and results to date

are generally consistent with the predicted trends at the three plume centers.
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Contaminant Fate and Transport

5.5. EVALUATION OF FATE AND TRANSPORT MECHANISMS - CURRENT AND
FUTURE

As discussed in Scction 4, biodegradation, the primary fate and transport mechanism at the Site, continues

to address residual contamination. However, it also appears to have largely depleted DO across the Site,

converting aerobic conditions to anaerobic, which tends to slow biodegradation rates.

The contamination at the Site will continue to be influenced by the fate and transport mechanisms listed

in Table 5-1, but will be most influenced by ongoing biodegradation processes.

If no action is taken at the Site, any available DO will continue to be consumed by aerobic

biodegradation, and contaminant mass, as well as concentrations in groundwater, will continue to

decrease. However, much of the plume has become anaerobic, and biodegradation is dominated by

sulfate reduction and methanogenesis, which will continue to degrade benzene and naphthalene but at a

slower rate than for aerobic biodegradation.

Other studies have shown that first-order decay equations can be used to approximate contaminant fate

and transport mechanisms for petroleum hydrocarbon constituents in groundwater (Wicdcl11cicr,

ct al., 1995). An evaluation of benzene concentrations in eleven monitoring wells within the benzene

plume revealed that most monitoring wells are exhibiting first-order exponential decay patterns (Figurcs

5-1 through 5-11).

Therefore, the best-fit, first-order exponential decay curves shown in Figurcs 5-1 through 5-11 indicate

that fate and transport mechanisms are reducing benzene contamination in all of the wells, with the

exception of plume center EW-2. Although concentrations have fluctuated in some wells and the fit of

the linear decay curves are not ideal, the average of the decay rates calculated is -0.0005/day. If the first

order decay curves were used to estimate the time required to reduce benzene concentrations to below the

State MeL of 1.0 IlglL, the resulting timeframe would end in approximately 2060 (assuming first-order

decay of -0.0003/day in monitoring well PI81-MW47). Previous calculations of decay rate using data

through 2001 calculated a decay rate of -O.OOl/day, and a resulting cleanup timeframe to

approximately 2016. This illustrates how degradation rates slow as subsurface conditions become

anaerobic. Degradation rates may continue to slow as sulfate is consumed and methanogenesis becomes

the predominant biodegradation process. Due to fluctuations in the data, correlation coefficients for many

of the decay curves are low. Therefore, this analysis is intended as a qualitative tool to understand likely

timeframes for biodegradation under existing conditions.

5.6. PLUME STABILITY EVALUATION

Because benzene is a known carcinogen with high groundwater mobility (solubility) and the largest

associated groundwater plume, it is the focus of this plume stability evaluation. PAHs, such as

naphthalene, are less soluble in water and tend to adsorb onto organic matter or suspended particulates,

making them less mobile than benzene.

\
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Under ideal conditions, adequate monitoring wells are installed within and surrounding a contaminant

plume to generate sufficient analytical data to compare contaminant concentrations over time, and

subsequently draw conclusions regarding the plume's stability. The Site contains 17 installed monitoring

wells that can be used to track plume concentrations over time. However, to provide a more complete

data set, particular areas (such as the west portion of the Site) require the installation of additional

monitoring wells.

Despite the need for additional monitoring wells, the data collected by previous investigations can be used

to perfonn a plume stability evaluation. As detailed in Section 4, multiple groundwater investigations

have been conducted at the Site, and the resulting data can be compared both numerically (concentrations

in wells) and graphically (by comparing plume maps from different years).

Numerical comparisons (Mann-Kendall trend evaluations) of benzene concentrations III on-site

monitoring wells were presented in Section 4 for 11 of the wells (excluding the 5 newly installed wells,

and well D-02 screened in the SWBZ). These comparisons revealed statistically-significant downward

trends in benzene concentrations in two of the three plume centers and five bounding wells. No

significant increases were detected in any Site-monitoring wells, indicating that there is not likely a

continuing source of contamination. Also, earlier in this section, first-order decay curves were plotted

using benzene data from 11 monitoring wells to evaluate data trends. Of the comparisons perfonned,

only monitoring well EW-2 was found to have benzene concentrations without a downward-trending

decay curve. Likewise, the Mann-Kendal results for well EW-2 indicated that benzene concentrations

exhibited a possible upward trend, but it was not significantly increasing. The linear decay curves for

benzene concentrations in the remaining wells exhibited a downward trend. Due to fluctuations in the

benzene data, the Mann-Kendall trend tests did not significantly establish a trend in four of the wells, and

the correlation coefficients of many of the linear decay curves is poor.

The numerical comparisons indicate that, while some fluctuations exist, benzene concentrations are

generally stable or decreasing throughout the existing plume. In addition, since benzene concentrations in

surrounding wells remain low compared to the plume centers, it can be deduced that the existing benzene

contamination is being degraded rather than migrating farther from the plume centers.

Numerical comparisons of naphthalene concentrations (Table A-3) in monitoring wells indicate that

naphthalene concentrations are generally stable. The remediation timeframe for naphthalene is expected

to be longer than for benzene because of its slower biodegradation rate.

Graphical comparisons can also be made of the lateral extent of the benzene plume over time, by using

the results of previous plume maps generated for other reports as well as the plume maps generated for

this report.

The first graphical comparison perfonned for this report involved comparing the plume maps shown in

Figures 4-2 through 4-8 with the computer-generated maps (MOC3D) included as part of the previous
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fate and transport studyl perfonned by TtEMI (TtEMI, 1998a). The fate and transport study maps were

not included as part of this report. However, comparing them indicates that the lateral extent of the

benzene plume has remained relatively consistent since 1996. The previous fate and transport study

relied on a more extensive monitoring well network (65 monitoring wells), much of which now has been

abandoned or destroyed. Recent Hydropunch™ results (IT et aI., 2002) seem to confinn the plume

extents shown in the maps for the previous fate and transport study. While the shapes of the plume

contours change based on the set of monitoring wells used in each investigation, the general shape of the

plume has remained similar. Two plume centers are consistently observed, centered at wells EW-2 and

P181-MW47. However, the third plume center at the western edge of the Site was not well characterized

in earlier investigations. Benzene concentrations in wells to the north and south of the plume centers have

remained below detection limits, and the plume remains bounded in these directions.

The second graphical comparison perfonned for this report compared benzene plume extents from 1994,

1999,2001, and 2003 monitoring well data (Figures 4-2, 4-3, 4-4, and 4-8). Figure 5-14 compares the

1994 plume extent to the 2003 plume extent. This comparison indicates that the 1994 plume extent was

smaller in the southeast portion of the Site compared to the 2003 plume extent; however, this is a result of

the more dense data distribution in 1994 compared to 2003. Figure 5-14 also shows that the 1994 plume

extent was smaller in the western portion of the Site compared to 2003; however, as previously discussed

in Section 4.1.3, this is due to the results at monitoring well M25-01 which was installed in 2002. Taking

into account data fluctuations caused by sampling in different seasons, and the different set of monitoring

wells used during each event, it can be concluded that the benzene plume remained relatively stable from

1994 to 2003. As previously discussed in Section 4.1.3, 2003 benzene concentrations at M25-01 and

M25-05 are sufficiently elevated to prevent the precise definition of the contour intervals corresponding

to lower benzene concentrations; estimated contour intervals are presented as dashed lines in Figures 4-8

and 5-14.

The third graphical comparison perfonned for this report compared data from Hydropunch™ samples

collected in 2001 at varying depths (Figure 5-15). The Hydropunch™ sampling event included more

sampling locations than the monitoring well network, and also provided vertical delineation of

contamination. The general shapes of the benzene and naphthalene plumes on the contour maps

generated from the Hydropunch™ data are similar to those generated from monitoring well data.

The analytical data from Hydropunch™ sampling indicates that benzene concentrations within the FWBZ

increase with depth. Benzene stratification was described in detail in the Alameda Point QU-5 RI

(IT ct aI., 2002). When comparing plumes based on monitoring well data with plume maps based on

Hydropunch™ data, it is important to note that the two data sets are not directly comparable because the

screened intervals and sample collection procedures vary between the two methods. Hydropunch™ data

I Note that the previous computer-generated contour maps were not included with this report; the reader is referred
to the fate and transport study perfonned by Tetra Tech EMI (TtEMI, 1998a) for a general visual comparison.

,
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was therefore used qualitatively in this report to interpret the shape of the plume, and monitoring well

data was used to more accurately compare plume boundaries over time.

5.7. PLUME STABILITY SUMMARY

Taking into account all of the site specifics and different sampling regimes, it can be concluded that the

lateral extent of benzene contamination in groundwater has been relatively stable from 1994 to the

present, and in some areas is decreasing. This is based on numerical comparisons of benzene

concentrations in site monitoring wells, and on graphical comparisons of plume maps generated using

analytical data from different years. The stability of the benzene plume indicates that naturally-occurring

processes are acting to reduce benzene and naphthalene contamination.

5.8. EXPOSURE PATHWAY EVALUATION

Two primary pathways exist at the Site for contaminants to migrate and potentially affect human

receptors:

• Soil gas migration: Volatilization of benzene could cause vapor-phase contamination to migrate
through the vadose zone and into the atmosphere or indoor air in nearby residences.

• Groundwater migration through shallow well pumping: If wells were installed in or near FWBZ
contamination, their use could draw contaminated groundwater from the subsurface and expose
end users.

In addition, two primary pathways exist at the Site for contaminants to migrate and potentially affect

ecological receptors:

• Lateral groundwater migration through the FWBZ: If contaminated groundwater migrated farther
northward, it eventually could discharge to the Oakland Inner Harbor.

• Storm drain system migration: If contaminated groundwater or benzene vapors were to migrate
into or along storm drain or other utility lines, they could eventually discharge to the Oakland
Inner Harbor, into trenches during site construction work, or into the atmosphere or residences.

These possible exposure pathways are discussed in further detail in the following subsections.

5.8.1. Human Health Exposure Pathways

The two exposure pathways identified for human health exposure to Site contaminants, soil gas inhalation

and shallow groundwater ingestion, are considered complete or potentially complete pathways and have

been evaluated further in a HHRA presented in Section 6. These pathways are described below in further

detail.

5.8.1.1 Soil Gas Migration

Because benzene is a VOC and a known carcinogen, it poses a risk to ecological or human receptors.

There is concern that benzene contamination in groundwater could be converted to vapor phase, migrate
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through the vadose zone, and either discharge into the atmosphere or (as a worst-case scenario) discharge

into local residences. If vapor phase benzene were present at the Site, it might also migrate along

preferential pathways such as subsurface utility lines or into construction trenches intersecting the Site.

To date, the frequency of detection of benzene in soil gas has been relatively low (approximately 10

percent) (TtEMI, 1999a; IT et a!., 2002). A USCG indoor air sampling event revealed concentrations of

benzene near or below detection limits, comparable to concentrations of benzene in ambient air (Tetra

Tech Inc., 2002). An evaluation performed by TtEMI in 1999 (TtEMI, 1999a) also indicated human

health risk levels within the USEPA's risk management range (10.4 to 10.6). Results of the HHRA

presented in Section 6, indicate that the risks from migration of contaminants from groundwater to soil

gas to indoor air are at or below 10.6• However, the potential risk would increase if air were injected into

the subsurface as part of a remedial alternative, and more dissolved-phase benzene were to volatilize into

the vadose zone.

5.8.1.2 Groundwater Migration via Shallow Well Pumping

Shallow well pumping could also create a completed exposure pathway if a well were installed in or near

the contaminated areas of the FWBZ. Pumping from a shallow well would create a cone of depression in

groundwater, and could possibly draw contaminants from the subsurface to the surface. The exposure

pathway would be completed if human or ecological receptors were exposed to the extracted

groundwater.

Due to volatilization, extraction of contaminated groundwater through shallow well pumping could also

cause exposure to vapor-phase benzene. This exposure scenario was modeled as part of the risk

assessment performed for this report and is presented in Section 6.

Currently, no extraction wells are installed in the FWBZ; however, wells could be installed in the future.

For example, a residential backyard well could be installed for irrigation purposes. However, the

likelihood of such an occurrence is low, as potable water is currently available to all residences through a

municipal water system and a county ordinance exists prohibiting the installation of water wells, as

described in Section 2.3.

5.8.2. Ecological Exposure Pathways

Ecological receptor exposure to contaminants in groundwater is based on the premise of migration of the

groundwater to surface water in the adjacent Oakland Inner Harbor. The two potential mechanisms for

such a pathway to occur are through lateral groundwater movement and through the existing storm sewer

system. Previous investigations and ongoing groundwater monitoring have demonstrated that ecological

receptors are not being exposed to contaminated groundwater from the Site, as discussed in the sections

below.

,
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Contaminant Fate and Transport

Furthennore, the maJonty of constituents analyzed in the groundwater have been detected at

concentrations below applicable aquatic water quality criteria for San Francisco Bay. As shown in Tablc

5-3, the maximum concentrations for the majority ofthe constituents detected in groundwater were below

their respective aquatic water quality criteria. Of the 44 organic constituents detected in groundwater, 10

had a maximum concentration above the aquatic water quality criteria; however, of those 10 constituents,

only naphthalene had a 95th upper confidence limit (DCL) significantly exceeding the aquatic water

quality criteria. The other nine organic constituents had 95th DCL concentrations comparable to aquatic

water quality criteria. Of the 20 inorganic constituents detected in groundwater, 4 had a maximum

concentration above the aquatic water quality criteria; however, of those 4 constituents, only silver had a

95th DCL significantly exceeding the aquatic water quality criteria. Silver was detected in 7 of 54

samples collected to date, and the 95th DCL is generally comparable to corresponding background

concentration reported in a 2001 technical memorandum (TtEMI, 200 Ib). However, the 95th DCL was

elevated relative to its aquatic criteria primarily because the standard reporting limit for silver is

approximately 5 Ilg/L, and several non-detect results had reporting limits at or above 10 Ilg/L. The other

three inorganic constituents had 95th DCL concentrations comparable to aquatic water quality criteria.

5.8.2.1 Lateral Groundwater Migration

As discussed in Scction 4, the lateral extent of benzene and naphthalene contamination in the FWBZ at

the Site is relatively stable or decreasing. Additional monitoring wells are needed on the western edge of

the existing benzene plume to completely delineate the plume boundary. However, monitoring wells

already in place around the plume indicate that benzene concentrations are well below aquatic water

quality criteria. Therefore, concentrations of COPCs in groundwater that may pose a risk to ecological

receptors are not migrating toward the Oakland Inner Harbor. The ongoing Groundwater Monitoring

Program will continue to verify that migration of groundwater contamination is not occurring.

If contaminants were to migrate laterally, they would do so with the flow of groundwater, which is highly

variable but generally flows north/northwest (TtEMI, 1998a) toward the Oakland Inner Harbor,

approximately 900 feet away at its nearest location. Groundwater flow and contaminant migration would

also be affected by local variations caused by factors such as water line leaks, the presence of former tidal

channels, varying permeabilities of imported fill material, and groundwater infiltration.
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Contaminant Fate and Transport

Table 5-3
Comparison of Concentrations of Maximum Detected Groundwater Concentrations

to Ambient Water Quality Criteria
Alameda Point Site 25fAIameda Annex IR-02 Groundwater RifFS

Page 1 of 2

Maximum
95th UCL' Aquatic Criteria2

Analyte Concentration
(fJg/L)

(fJg/L) (fJg/L)

Organic Analytes
1,1 ,1 ,2-Tetrachloroethane 200 NA
1,2,4-Trimethylbenzene 52 NA
1,2·Dichlorobenzene 0.2 129
1,2-Dichloroethane 39 11,300
1,3,5-Trimethylbenzene 29 NA
2-Butanone 3 NA
Acenaphthene 120 710
Acenaphthylene 660 82.81 30
Acetone 1.6 NA
Anthracene 59 30
Benzene 6,000 503 510
Benzo(a)anthracene 8.8 30
Benzo(a)pyrene 60 4.47 30
Benzo(b)ftuoranthene 8 30
Benzo(g,h,i)perylene 11 30 \
Benzo(k)ftuoranthene 3.6 30

'.
I

)

Bromodichloromethane 0.22 6,400 --~.~
Carbon disulfide 2.8 NA
Chloroform 0.75 6,400
Chloromethane 0.6 6,400
Chrysene 13 30
cis-1,2·Dichloroethene 1.2 22,400
Dibenz(a,h)anthracene 3 30
Dibromochloromethane 0.23 6,400
Dichlorodiftuoromethane 20 6,400
Ethylbenzene 800 55.29 43
Fluoranthene 280 28.54 16
Fluorene 70 9.79 30
Isopropyl Ether 1.4 NA
Methylene chloride 180 6,400
MTBE 4.8 NA
Naphthalene 19,000 2,200 235
n-Butylbenzene 1,800 NA
Nitrate 440 NA
n-Propylbenzene 8.1 NA
Phenanthrene 250 33.43 30
Pyrene 200 19.25 30
sec-Butylbenzene 0.3 NA
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Contaminant Fate and Transport

Table 5-3
Comparison of Concentrations of Maximum Detected Groundwater Concentrations

to Ambient Water Quality Criteria
Alameda Point Site 25fAIameda Annex IR-02 Groundwater RifFS

Page 2of2

"\

)

Analyte

Styrene
Sulfate
Toluene
trans·1,2-Dichloroethene
Vinyl chloride
Xylenes (total)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Notes:

NA = Not available (see note 2 below)

Maximum
Concentration

(flglL)

130
110,000

620
0.25
0.9
227

Inorganic Analytes
1,400
2.67
71.8
2,460
1.83
3.24
22

7.46
11

39,700
2.45

19,600
0.222
37.4
16
13
15

9.61
20
11

95th UCL'
(lJg/L)

19.42

5.16

8.66
7.91
10.45

Aquatic Criteria2

(lJgJL)

NA
NA

5,000
22,400

NA
NA

NA
NA
36
NA
NA
9.3

1,0303

NA
3.1
NA
8.1
NA

0.94
NA
8.2
8.2

0.194

213
NA
81

5-16

1 For analytes with maximum concentrations exceeding the aquatic water quality criteria, the 95~ UCL of the arithmetic mean
concentration was calculated. The 95~ UCL for benzene and naphthalene, however, were calculated using block kriging
techniques as described in Appendix E, Baseline Human Health Risk Assessment, Alameda Point Site 25/Annex IR-02. Alameda,
Califomia.

2 The aquatic criteria shown is the California Taxies Rule for saltwater aquatic life in enclosed bays and estuaries (continuous
concentration [4-dayaverage]). If this value is not available, the EPA chronic toxicity level is shown. If either of the above criteria
are not available, one-tenth of the EPA acute toxicity level is shown. If none of these criteria are available, the applicable water
quality criterion is not available and is denoted as "NA." The source of these criteria is the August 2003 revision of'A Compilation
of Water Quality GoalS' prepared by the RWQCB, Central Valley Region.

3 One-tenth of EPA acute toxicity (lowest observed effect) level for saltwater aquatic life protection. Criterion is for chromium III;
no criterion exists for total chromium.

, One-tenth of EPA recommended criteria, instantaneous maximum for saltwater aquatic life protection.
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Water line leaks were identified in areas where low TDS were measured in previous investigations.

These water lines have since been repaired (TtEM I, I999b). The Basewide Groundwater Monitoring

Program identified possible leaking water lines near monitoring well S-35 (Shaw, 2004b). If water line

leaks are occurring, they would likely cause groundwater mounding, which would alter the direction of

groundwater flow. Depending on the leak location, groundwater migration toward the Oakland Inner

Harbor could either be slowed or accelerated.

In addition, when the Site was created by filling in existing marsh lands, placement of fill materials in

tidal channels created areas that are heterogeneous and affect groundwater flow (IT ct al., 2002).

Previous investigations have concluded that, due to the non-uniform fill process, on-site soils should be

assumed heterogeneous and the varying permeability may create preferential pathways for groundwater

flow and contaminant migration.

The primary source of groundwater recharge is lateral groundwater flow from the south. Groundwater

infiltration such as rainfall seeping into the Site theoretically could also affect groundwater flow and

contaminant migration. However, rainfall infiltration at the Site is limited by the portion of the Site that

is paved or occupied by residential units. Approximately 60 percent of the Site is uncovered.

Modeling conducted by TtEMI in 1998 concluded that no detectable concentrations of benzene from the

Site would reach the Oakland Inner Harbor (TtEMI, 1998a). As discussed in Section 5.7, the lateral

extent of the plume has been relatively stable since 1994. Therefore, lateral migration of contaminated

groundwater to potential receptors is unlikely.

5.8.2.2 Storm Drain System Migration

Given that storm drain lines intersect groundwater contamination in some areas of the Site and the

majority of the storm drain lines are present below the water table, migration of dissolved-phase and

volatilized contamination through the storm drain system is possible. If leaks occurred in storm drain

lines, and if the water table were high enough, contaminated groundwater could enter storm drains and

subsequently discharge to the Oakland Inner Harbor. Bedding material for the storm drains could also act

as a preferential pathway for contaminant migration. Monitoring wells already in place north of the

plume (in the direction of the storm drain main line as it exits the Site) indicate that benzene

concentrations are well below aquatic water quality criteria. Therefore, concentrations of COPCs in

groundwater that may pose a risk to ecological receptors are not migrating toward the Oakland Inner

Harbor via storm drains. The ongoing Groundwater Monitoring Program will continue to verify that

migration via the storm drain lines is not occurring.

As discussed in Section 2.4, two storm drain system investigations have been conducted for the Site

(TtEMI,200Ia). Storm drains within Alameda Point Site 25 were found to be intact and not acting as a

preferential pathway for groundwater contamination. Sampling of sediments and stormwater was also

performed in Alameda Annex, and no ecological risk was found. Investigation of storm drains in other
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Contaminant Fate and Transport

areas of Alameda Point indicate that typical bedding material used for storm drains at Alameda Point does

not provide preferential pathways for contaminant migration (TtEMI, 2002). As discussed in Section 2.4,

these off-site studies do not support definitive conclusions regarding potential contaminant migration via

storm drain bedding material, but ongoing groundwater monitoring has shown that such migration is not

occurring.

5.9. FATE AND TRANSPORT SUMMARY

Through numerical and graphical methods presented in this section of the report, it was determined that

groundwater contamination is not migrating laterally, is not migrating through other transport pathways

such as storm drains and volatilization, and is undergoing natural biodegradation processes.

A plume stability evaluation revealed that the lateral extent of benzene contamination at the Site is

generally stable or decreasing. This indicates that the groundwater plume is attenuating naturally;

however, additional sampling is needed to confirm the extent of contamination in the far western and

southeast portions of the Site.

The numerical and graphical evaluations performed for this report are also supported by a previous

computer-modeled fate and transport study (TtEMI. 1998a), which concluded that Site contamination, if

left to natural degradation processes, would remain stable in the short term and decrease over time.

Anaerobic biodegradation is occurring at the Site, predominantly under sulfate-reducing and

methanogenic conditions, which provides less energy and acts more slowly than aerobic biodegradation.
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Monitoring Well P181-MW45
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6. RISK ASSESSMENT

As part of this RIfFS, a HHRA was conducted to evaluate potential risks to human health posed by

chemical substances detected in groundwater at the Site. This HHRA is based on groundwater and soil

gas data only. This section summarizes the findings of the HHRA. A complete copy of the assessment is

provided in Appendix E. The risk assessment was performed in accordance with the USEPA's Risk

Assessment Guidance for Superfund: Volume I--Human Health Evaluation Manual (USEPA, 1989), and

California Department of Toxic Substances Control (DTSC) Supplemental Guidance for Human Health

Multimedia Risk Assessments of Hazardous Waste Sites and Permitted Facilities (DTSC, 1992), and

includes summary tables per these guidance documents. Total risk, including risk due to soil exposure for

Alameda Point Site 25 (Parcels 181, 182, and 183) will be presented in the OU-5 Proposed Plan.

Cumulative risk at Alameda Point Site 30 (Parcels 179 and 180) and Site 31 (Parcels 178 and 184) will be

included in future documents associated with those IR sites.

The HHRA performed for this report used the latest available analytical data to evaluate all applicable

exposure pathways for the Site, including the use of shallow groundwater as a potable drinking water

supply. Specifically, higher benzene concentrations were used than in previous HHRAs performed for

both Alameda Point OU-5 and the Alameda Annex. The higher concentrations of benzene were found

during the Alameda Point OU-5 RI (IT et al., 2002) in Hydropunch™ samples collected at approximately

20 feet bgs. The Hydropunch™ samples contained higher concentrations than historically have been

detected in site monitoring wells, because the wells' screened intervals often included shallower depths.

The following sections describe the HHRA results, exposure pathways, fate and transport assumptions,

and exposure point concentration data. The subsequent sections describe ecological risk assessment

(ERA) methodologies and results.

6.1. SUMMARY OF HHRA RESULTS

As shown in Table 6-1, carcinogenic and non-carcinogenic risks for non-potable uses were within

USEPA's risk management range (10-4 to 10'6). As expected, risks for scenarios including domestic

potable water use exceeded USEPA's risk management range. The results of this HHRA are similar to

those of the previous HHRA performed for the Alameda Annex, with risk levels within USEPA's risk

management range for all non-ingestion pathways.

The findings of this HHRA indicate that, under current land use scenarios, risks to residents, students, and

workers at the site are within the USEPA'a risk management range. If groundwater wells were installed,

use of groundwater would not pose an unacceptable cancer risk to car wash and landscape workers ifused

as non-potable water. Under the non-potable water use scenarios, the non-carcinogenic HIs ranged from

0.29 to 0.99. Because the entire range is below the acceptable level of 1.0, adverse health effects to
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Risk Assessment

workers are considered unlikely. Additionally, potential inhalation of VOCs in indoor air by residential

and school receptors does not pose an unacceptable risk. Assuming no domestic potable water use,

benzene contributed approximately 95 percent of the cancer risk, and benzene and naphthalene combined

contributed approximately 98 percent of the non-cancer risks; the remainder of the risk was attributable to

other contaminants. These calculations rely on multiple conservative assumptions and overestimate the

actual risks posed by the Site.

Table 6-'
Summary of Tier 2 HHRA Results

Alameda Point Site 25/Alameda Annex IR-02 Groundwater RI/FS

,- -,

Exposure Scenario
Non-Carcinogenic Hazard Index

Average Exposure I Reasonable
Maximum Exposure

Carcinogenic Risk

Average Exposure I Reasonable
Maximum Exposure

Assuming No Domestic Potable Water Use (500-foot radius Kriging)

Car Wash Worker 0.38 0.99 2 x 10-6 2 X10.5

Landscape Worker 0.66 0.98 3 x 10-6 3X10.5

Resident 0.29 0.29 1x 10.5 1X10.5

School Worker 0.29 0.29 7 x 10-6 7 X10-6

School Student 0.29 0.29 2x 10-6 2 X10-6

Resident

Assuming Domestic Potable Water Use (500-foot radius Kriging)
88 I 145 1---5-X-l0-.3---'---,----2-X-l0-.Z--- , /

The hypothetical ingestion of groundwater under any of the resident scenario would present unacceptable

risks. Non-carcinogenic HIs ranged from 88 to 145, and carcinogenic risks ranged from 5 x 10'3 to 2 X

10'2, due primarily to the benzene and naphthalene concentrations in groundwater. However, use of

groundwater as a potable water supply is an unlikely scenario.

The following sections describe the methodology and parameters used in calculating the risks. Additional

detail is presented in Appendix E.

6.2. EXPOSURE PATHWAYS

Risk assessments calculate risk only for complete source-pathway-receptor relationships. Four

prerequisites are required for a source-pathway-receptor relationship to be considered complete:

1. A chemical source (such as dissolved-phase benzene in shallow groundwater);

2. A release mechanism and transport pathway to a point of contact (e.g., volatilization of
benzene in groundwater and migration as soil gas);

3. An exposure medium (such as vapors or contact with groundwater); and

4. An exposure route (e.g., inhalation, dermal contact).
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The exposure scenarios with the greatest potential for completion are:

• On-site residents, students, and school-workers theoretically exposed to vapor intrusion into
indoor air.

• Workers theoretically exposed to contamination III groundwater during the operation of a
commercial car wash.

• Maintenance/landscape workers theoretically exposed to contaminants in groundwater through
irrigation activities.

Direct exposure to groundwater under a potable water supply was also considered based on input from

stakeholders. Although the RWQCB concurred that groundwater beneath Alameda Annex IR-02 is

exempted, groundwater ingestion has been included in the HHRA for completeness. Direct exposure

pathways to groundwater as a potable water supply are:

• Ingestion of water by commercial workers and residential receptors.

• Inhalation of contaminants from water by residential receptors resulting from household use
(showering, etc.).

It is important to note that groundwater at the site is currently not used as a potable water supply, and that

any future development at the site will include connecting the developments to the existing municipal

water supply.

6.3. FATE AND TRANSPORT ASSUMPTIONS

Under both the car wash and landscape worker scenarios, the theoretical inhalation of contamination was

based on volatilization of water during operation of spray jets and sprinklers. The air concentrations

resulting from these water use scenarios are based on activity-specific water use rates, chemical transfer

efficiency from air to water, and ambient air dilution.

The estimated use of water during a car wash, as provided by two car wash manufacturers, averaged 0.14

liters per second, with a maximum of 0.22 liters per second. The portion of the day spent continuously

spraying water was conservatively estimated at 3 to 5 hours per day. To estimate the amount of chemical

that volatilizes during water spraying, the efficiency at which a chemical transfers from water to air was

calculated using DTSC guidelines that have been developed for estimating chemical transfer during

domestic showering (described in detail in Appendix E). Once the amount of chemical volatilized during

an event was estimated, an air concentration was derived based on simple mixing and diffusion with

ambient outdoor air.

Under the lawn irrigation/landscape worker scenario, the water use rate was based on the water needs for

growing lawn in the Alameda area. This water use rate was estimated using methods developed by the

Center for Irrigation Technology, California State University - Fresno, and the U.S. Bureau of

Reclamation. Eight different turf crops were considered: Bentgrass, Bermuda, Bluegrass, Kikuyu,

6-3
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Paspalm, Ryegrass, St. Augustine, and Tall Fescue. The average irrigation need per workday was

determined to be 0.0033 cubic meters per square meters per day (m3/m2-d), with a maximum of 0.0076

m3/m2_d. An application rate was derived based on the irrigation rate, an 8-hourworkday, and a 100-foot

by 100-feet area (929 m2
). The chemical air emission rate was then based on the application rate, transfer

efficiency, and groundwater concentration. Once the amount of chemical volatilized during an event was

estimated, an air concentration was derived based on simple mixing and diffusion with ambient outdoor

air.

For the residential exposure scenario, the volatilization of groundwater constituents into soil gas that

migrates into indoor air was estimated using a heuristic model known as the Johnson and Ettinger model,

which was also used for previous HHRAs. The Johnson and Ettinger model, as modified by DTSC to

include California Environmental Protection Agency (Cal/EPA) toxicity criteria, was used for this HHRA

to provide an output of predicted health risks associated with groundwater concentrations in indoor air.

The default chemical properties provided in USEPA guidance were used where available. A slab-on

grade construction was assumed, and a default value of 15 centimeters was used for the depth below

grade to the bottom of the enclosed space floor. The depth to groundwater was assumed to be 7.2 feet bgs

based on observed depths to groundwater at Alameda Annex IR-02 (depths to groundwater within OU-5

are comparable). Soil properties taken from soil boring logs collected at the site identified the subsurface

soil as a sandy loam. These parameters were the basis of the Johnson and Ettinger model as described in

further detail in Appendix E.

To test the validity of the Johnson and Ettinger model, a second risk assessment was performed using

actual soil gas data rather than modeled concentrations assumed to volatilize from contaminated

groundwater. Benzene concentrations detected in soil gas are lower than concentrations predicted by the

Johnson and Ettinger model. This may be due to areas of clay material in the vadose zone limiting vapor

migration to the surface, or to the weathered nature of the groundwater contamination. In addition,

benzene concentrations in soil gas were higher at Alameda Annex than at Alameda Point; thus, separate

calculations were performed using the maximum detected concentration of benzene in each area to further

refine estimated risks to human receptors. Table 6-2 summarizes the risks to residents, school workers,

and school students modeled from exposure to soil gas in each area.

Actual concentrations of benzene in soil gas are lower than predicted by the Johnson and Ettinger model;

therefore, the calculated risks were more than 1 order of magnitude lower, and the Tier 2 HHRA was

overly conservative. The findings of this revised risk assessment indicate that soil gas exposure does not

pose an unacceptable cancer or non-cancer risk to current or potential future residents, students, or school

workers at Alameda Point or Alameda Annex. At Alameda Point, the non-carcinogenic HIs and

carcinogenic risks for all three receptors were 0.0076 and 5 x 10'8, respectively, well below the acceptable
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Table 6-2
Summary of Tier 2 HHRA Results Modeled from Soil Gas Data

Alameda Point Site 25fAIameda Annex IR-02 Groundwater RifFS

Exposure
Non-Carcinogenic Hazard Index Carcinogenic Risk

Scenario Location Average Reasonable Average Reasonable
Exposure Maximum Exposure Exposure Maximum Exposure

Assuming No Domestic Potable Water Use I
Resident Alameda Annex 0.0092 0.0092 1x 10-6 1X 10-6

Alameda Point 0.0076 0.0076 5x 10-8 5X 10-8

School Worker Alameda Annex 0.0087 0.0087 8x 10-7 8X 10-7

Alameda Point 0.0076 0.0076 5x 10-8 5X 10-8

School Student Alameda Annex 0.0084 0.0084 2x 10-7 2X 10-7

Alameda Point 0.0076 0.0076 5x 10-8 5X 10-8

levels of 1.0 and 1 x 10-6
• This indicates that, under current land use conditions at Alameda Point with no

domestic potable water use, there are no unacceptable risks to current residents, students, or school

workers.

Likewise, at Alameda Annex, the non-carcinogenic HI ranges from 0.0084 to 0.0092 for these receptors,

well below the acceptable level. The carcinogenic risk at Alameda Annex to these receptors ranges from

2 x 10-7 to 1 X 10-6
, at or below the USEPA's risk management range. Therefore, as Alameda Annex is

redeveloped, adverse health effects to current or future residents, students, or school workers are

considered unlikely.

6.4. EXPOSURE POINT CONCENTRATION DATA

This HHRA is based on accumulated data from both Alameda Point and the Alameda Annex. The most

recent groundwater data, which were collected during the field-sampling program in 2001 and quarterly

sampling events through 2003, have been incorporated into the data used for this analysis.

The HHRA was completed in a two-tiered stepwise manner. The Tier 1 evaluation, based on maximum

detected concentrations for each constituent, was performed prior to a more site-specific Tier 2

evaluation. Exposure point concentrations in the Tier 2 assessment were adjusted to account for the

following factors:

• Sampling methodologies (Hydropunch™ samples were not filtered in the field; the highest
benzene concentrations detected were from Hydropunch™ samples).
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• Organic carbon content - PAHs tend to adsorb onto organic carbon; USEPA default values were
used in the adjustment.

• Geospatial considerations utilizing block kriging was performed for both a 500-foot radius and a
725-foot radius. Rationale for selection of these kriging radii is provided in the following section.

In both tiers of the analysis, data were included from all depths of the FWBZ, and from both the Alameda

Point OU-5 and the Alameda Annex areas. Tier 2 Exposure point concentrations are presented as

Table 6-3.

Table 6-3
Summary of Tier 2 HHRA Exposure Point Concentrations

Alameda Point Site 25/Alameda Annex IR-02 Groundwater RifFS

Contaminant of Exposure Point Concentration
Exposure Point

Concern Maximum Units Statistic1

Average Exposure Reasonable

Groundwater Benzene 322 322 IJg/L 725 feet

494 494 IJg/L 500 feet

Naphthalene 3,231 3,231 IJg/L 725 feet

4,171 4,171 IJg/L 500 feet

Indoor Air Benzene 0.59 0.59 IJg/m3 Modeled - 725 feet

0.91 0.91 IJg/m3 Modeled - 500 feet

Naphthalene 2.1 2.1 IJg/m3 Modeled - maximum

Carwash Worker Air Benzene 0.060 0.18 IJg/m3 Modeled - 725 feet

0.093 0.28 IJg/m3 Modeled - 500 feet

Naphthalene 0.48 1.5 IJg/m3 Modeled - 725 feet

0.62 1.9 IJg/m3 Modeled - 500 feet

Landscape Benzene 0.18 0.41 IJg/m3 Modeled - 725 feet
Workplace Air

0.27 0.63 IJg/m3 Modeled - 500 feet

Naphthalene 1.4 3.3 IJg/m3 Modeled - 725 feet

1.9 4.2 IJg/m3 Modeled - 500 feet

1 Groundwater concentration or catcutated concentration in air based on a95 percent upper confidence tevel catculated wah the kriging radius shown.

According to USEPA guidance, chemicals with a frequency of detection less than or equal to 5 percent

may be considered for elimination (USEPA, 1989). The exception for this risk assessment was

n-butylbenzene, because of the relative magnitude of one of the groundwater n-butylbenzene results.

Therefore, n-butylbenzene was the only analyte with a detection frequency less than 5 percent that

retained a COPC for this risk assessment. Detection limits were also examined, to identify if high

detection limits were an issue in selecting COPCs. Detection limits for several compounds were elevated

(2,000 Ilg/L) in a single sample; however, detection limits for the remaining samples are lower by an
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order of magnitude or more. As discussed in Section 4.5.4, detection limits have typically been below

their respective project required reporting limits.

6.5. SELECTION OF BLOCK KRIGING RADII

Because cancer risks and HIs for reasonably foreseeable complete exposure pathways were driven by the

estimated exposures to benzene and naphthalene, respectively, Tier 2 concentrations were calculated for

benzene and naphthalene in groundwater and benzene in soil gas. As described in further detail in

Appcndix E, Section 2.6.1, block kriging was used as a geostatistical method to calculate the exposure

concentration over an area. If groundwater wells were installed and groundwater pumped for industrial or

domestic potable water use, groundwater would be drawn down and a "cone of depression" would be

created. The kriging radius selected for an HHRA is usually an approximation of the radius of this cone

of depression.

Shallow aquifer, constant discharge pump testing was completed on wells S22 and S9 in August 1994.

The results were reported in Volume I of the final Alameda Annex RI (PRe and Versar, 1996).

The shallow aquifer was capable of providing a sustained yield of 0.5 gallons per minute (gpm) during

constant discharge pump testing at wells S22 and S9. Equilibrium appeared to be reached approximately

18 hours into the pump tests, with discharge durations of 74 and 68 hours for wells S22 and S9,

respectively. The maximum radius of influence for the cone of depression is assumed to have extended

approximately 100 feet beyond the pumping well in both instances (the S22 radius was between 90 and

110 feet, and the S9 radius was slightly greater than 90 feet).

To obtain a water supply in excess of 0.5 gpm from the shallow aquifer, a group of wells or a well field

would be needed. The number of wells needed to supply the desired flow and optimal spacing for

production is directly dependent on the required amount of groundwater discharge. For example, if a

flow rate of 5 gpm is needed, a well field consisting of 10 wells installed on 200-foot centers would be

needed; if a flow rate of 50 gpm is needed, the well field would contain 100 wells installed on 200-foot

centers. The 50 gpm well field would draw groundwater from a minimum distance (radius) of 1,000 feet

from the center of the well field, assuming the most efficient well placement. A well field designed to

produce approximately 26 gpm would draw groundwater from a minimum radius of 725 feet. A well

field designed to produce approximately 12 gpm would draw from a minimum radius of 500 feet. This

analysis assumes that each well in the well field is 100 percent efficient, and no additional contingency

wells are needed to provide a continuous water supply at the desired production rate.

Based on the water usage assumptions presented in Section 6.3, the flow rate required for landscape

irrigation is 17 gpm per acre of lawn. Therefore, a well field with a radius of 725 feet would provide

irrigation water for 1.5 acres of grass, and a well field with a radius of 500 feet would provide irrigation

water for 0.75 acres of grass.
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Based on this evaluation, although it may technically be possible to produce groundwater flows from the

shallow aquifer adequate to meet or augment gray water requirements for the Site, it is neither practical

nor feasible to install the large number of wells needed to achieve reasonable production rates. The

kriging distances of 500 and 725 feet were chosen as conservative estimates.

6.6. ECOLOGICAL RISK ASSESSMENT

ERAs have been conducted quantitatively and qualitatively for Alameda Point and the Alameda Annex.

Summaries of these assessments are provided in the following subsections.

6.6.1. Alameda Point ERA Summary

A screening level ERA was conducted for Alameda Point OU-5. The results were published as part of the

draft RI report for Alameda Point OU-2, which included the parcels currently identified as OU-5 (TtEMI,

1999d). The ERA included identification of potentially complete exposure pathways, COPCs for soil

based on a comparison to screening benchmarks, and refinement of the contaminants list through

evaluation of risk to two upper-trophic level receptors likely to occur in the limited habitat in Alameda

Point OU-5. After completing the screening process, no risk to small mammals was identified. Based on

the results of this preliminary evaluation and the marginal nature of the ecological habitat at Alameda

Point OU-5, no further ecological investigations of the terrestrial habitat have been conducted.

An assessment of the potential ecological risk to aquatic habitat (Section 5.8.2) concluded that receptors

in the Oakland Inner Harbor are not being impacted by contaminated groundwater from the Site via either

lateral groundwater movement or through the existing storm sewer system.

6.6.2. Alameda Annex ERA Summary

To date, the Navy has conducted a qualitative ERA of the Alameda Annex terrestrial habitat, and a

quantitative ERA to evaluate the possible effects of stormwater discharge into the nearby Oakland Inner

Harbor which were presented in the final Alameda Annex RI (PRC and Versar, 1996). The qualitative

ERA did not find potential risks because:

• The Alameda Annex has a limited and unsuitable terrestrial habitat.

• No endangered species feed or nest on the facility.

• There is a scarcity of mammalian receptors.

The quantitative ERA concluded that storm drain discharges to sediments pose no ecological risk.

Sediment bioassay results found no significant ecological effects above those found for the rest of the San

Francisco Bay.

A groundwater fate and transport study was also conducted for the Alameda Annex and part of Alameda

Point (ItEMI, 1998a) to evaluate potential migration of benzene contamination into the Bay. Benzene
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was selected as the primary COPC because of its toxicity and mobility. Other contaminants, such as

PAHs and SVOCs, are much less soluble and fairly immobile. The modeling concluded that benzene

would not migrate beyond the boundaries of the Site, and ongoing groundwater monitoring has confirmed

this conclusion. These findings further support the conclusion from Section 5.8.2, specifically that

aquatic receptors in the Oakland Inner Harbor are not being impacted by contaminated groundwater from

the Site via either lateral groundwater movement or through the existing storm sewer system.

6.6.3. ERA Summary

Results of the previous ERAs conducted for both Alameda Point and the Alameda Annex concluded that.

there is no significant risk to terrestrial ecological receptors, and there is no ecological risk to the Bay due

to lateral groundwater movement or storm sewer system discharge. A large factor in the ERAs was the

marginal quality of the general area with respect to terrestrial ecological receptors. Based on current

reuse plans, this can be assumed to be true for future scenarios as well.
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7. APPLICABLE OR RELEVANT AND
APPROPRIATE REQUIREMENTS

7.1. INTRODUCTION

This section identifies and evaluates potential federal and State of California applicable or relevant and

appropriate requirements (ARARs) from the universe of regulations, requirements, and guidance, and sets

forth the Department of the Navy (DON) determinations regarding those potential ARARs for each

remedial action alternative retained for detailed analysis in this RIfFS Report for Alameda Point Site 25

and Alameda Annex IR-02, Naval Facilities Engineering Command, Alameda, California.

This evaluation includes an initial determination of whether the potential ARARs actually qualifY as

ARARs, and a comparison for stringency between the federal and State regulations to identifY the

controlling ARARs. The identification of ARARs is an iterative process. The final determination of

ARARs will be made by the DON in the record of decision (ROD) or action memorandum (AM), after

public review, as part of the remedial action selection process.

7.1.1. Summary of CERCLA and National Contingency Plan Requirements

Section I2I(d) ofCERCLA (CERCLA, 42 United States Code [USC] Section [§] 9621 [d]), as amended,

states that remedial actions on CERCLA sites must attain (or the decision document must justifY the

waiver of) any federal or more stringent State environmental standards, requirements, criteria, or

limitations that are determined to be legally applicable or relevant and appropriate.

Applicable requirements are those cleanup standards, standards of control, and other substantive

environmental protection requirements, criteria, or limitations promulgated under federal or State law that

specifically address the situation at a CERCLA site. The requirement is applicable if the jurisdictional

prerequisites of the standard show a direct correspondence when objectively compared to the conditions

at the site. An applicable federal requirement is an ARAR. An applicable State requirement is an ARAR

only if it is more stringent than federal ARARs.

If the requirement is not legally applicable, the requirement is evaluated to determine whether it is

relevant and appropriate. Relevant and appropriate requirements are those cleanup standards, standards

of control, and other substantive environmental protection requirements, criteria, or limitations

promulgated under federal or State law that, while not applicable, address problems or situations similar

to the circumstances of the proposed remedial action and are well suited to the conditions of the site

(USEPA, 1988a). A requirement must be determined to be both relevant and appropriate to be considered

anARAR.
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Applicable or Relevant and Appropriate Requirements

The criteria for determining relevance and appropriateness are listed in 40 Code of Federal Regulations

[CFR] § 300.400(g)(2) and include the following:

•
•

•
•

•

•

•

•

The purpose of the requirement and the purpose of the CERCLA action;

The medium regulated or affected by the requirement and the medium contaminated or affected at
the CERCLA site;

The substances regulated by the requirement and the substances found at the CERCLA site;

The actions or activities regulated by the requirement and the remedial action contemplated at the
CERCLA site;

Any variances, waivers, or exemptions of the requirement and their availability for the
circumstances at the CERCLA site;

The type of place regulated and the type of place affected by the release or CERCLA action;

The type and size of structure or facility regulated and the type and size of structure or facility
affected by the release or contemplated by the CERCLA action; and

Any consideration of use or potential use of affected resources in the requirement and the use or
potential use of the affected resources at the CERCLA site.

According to CERCLA ARARs guidance (USEPA, 1988a), a requirement may be "applicable" or

"relevant and appropriate," but not both. Identification of ARARs must be done on a site-specific basis

and involve a two-part analysis: first, a determination whether a given requirement is applicable; then, if

it is not applicable, a determination whether it is nevertheless both relevant and appropriate. It is

important to explain that some regulations may be applicable or, if not applicable, may still be relevant

and appropriate. When the analysis determines that a requirement is both relevant and appropriate, such a

requirement must be complied with to the same degree as if it were applicable (USEPA, 1988a).

Tables included in this section present each potential ARAR with an initial determination of ARAR status

(i.e., applicable, relevant and appropriate, or not an ARAR). For the determination of relevance and

appropriateness, the pertinent criteria were examined to determine whether the requirements addressed

problems or situations sufficiently similar to the circumstances of the release or remedial action

contemplated, and whether the requirement was well suited to the site. A negative determination of

relevance and appropriateness indicates that the requirement did not meet the pertinent criteria. Negative

determinations are discussed in the text only for specific cases.

To qualifY as a State ARAR under CERCLA and the National Contingency Plan (NCP), a State

requirement must be:

, "\,
-. )----ERRG

7-2

A State law or regulation,

An environmental or facility siting law or regulation,

Promulgated (of general applicability and legally enforceable),

Substantive (not procedural or administrative),

More stringent than federal requirements,

•

•
•
•
•
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Applicable or Relevant and Appropriate Requirements

• Identified in a timely manner, and

• Consistently applied.

To constitute an ARAR, a requirement must be substantive. Therefore, only the substantive provisions of

requirements identified as ARARs in this analysis are considered to be ARARs. Permits are considered

to be procedural or administrative requirements. Provisions of generally relevant federal and State

statutes and regulations that were determined to be procedural or nonenvironmental, including permit

requirements, are not considered to be ARARs. CERCLA Section 121(e)(l), 42 USC § 9621(e)(l), states

that "No federal, State, or local permit shall be required for the portion of any removal or remedial action

conducted entirely on-site, where such remedial action is selected and carried out in compliance with this

section." The term on-site is defined for purposes of this ARARs discussion as "the areal extent of

contamination and all suitable areas in very close proximity to the contamination necessary for

implementation of the remedial action" (40 CFR § 300.5).

Nonpromulgated advisories or guidance issued by federal or state governments are not legally binding

and do not have the status of ARARs. Such requirements may; however, be useful, and are "to be

considered" (TBC). TBC (40 CFR § 300AOO[g][3]) requirements complement ARARs, but do not

override them. They are useful for guiding decisions regarding cleanup levels or methodologies when

regulatory standards are not available.

Pursuant to USEPA guidance (USEPA, 1988a), ARARs are generally divided into three categories:

chemical-specific, location-specific, and action-specific requirements. This classification was developed

to aid in the identification of ARARs; some ARARs do not fall precisely into one group or another.

ARARs are identified on a site basis for remedial actions where CERCLA authority is the basis for

cleanup.

As the lead federal agency, the DON has primary responsibility for identifying federal ARARs at

Alameda Point Site 25fAIameda Annex IR-02. Potential federal ARARs that have been identified for the

Site 25fAnnex IR-02 Groundwater RIfFS are discussed in Section 7.1.2.2. Pursuant to the definition of

the term on-site in 40 CFR § 300.5, the extent of the dissolved phase benzene and naphthalene plumes

extending from Alameda Annex IR-02 and into Alameda Point Site 25, is considered to be the on-site

boundary for groundwater for the purposes of this ARARs analysis. Monitoring wells, injection wells,

and soil vapor extraction (SVE) system installations proposed as a part of the response alternatives are

defined as on-site actions. Hence, no federal, State, or local permit will be required for any of these on

site remedial actions. However, compliance with requirements identified as applicable or relevant and

appropriate for these on-site remedial actions will be required.

Identification of potential State ARARs was initiated through DON requests that the DTSC identify

potential State ARARs, an action described in more detail in Section 7.1.2.3. Potential State ARARs that

have been identified for Alameda Point Site 25fAnnex IR-02 are discussed below.
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Applicable or Relevant and Appropriate Requirements

7.1.2. Methodology Description

The process of identifying and evaluating potential federal and State ARARs is described in this

subsection.

7.1.2.1 General

As the lead federal agency, the DON has primary responsibility for identification of potential ARARs for

Alameda Point Site 25/Annex IR-02. In preparing this ARARs analysis, the DON undertook the

following measures, consistent with CERCLA and the NCP:

\ .:
'_1/

•

•

•

•

Identified federal ARARs for each remedial action alternative addressed in the RIfFS, taking into
account site-specific information for Alameda Point Site 25 and Alameda Annex IR-02;

Reviewed potential State ARARs identified by the State to determine whether they satisfy
CERCLA and NCP criteria that must be met in order to constitute State ARARs;

Evaluated and compared federal ARARs and their state counterparts to determine whether State
ARARs are more stringent than the federal ARARs or are in addition to the federally required
actions; and

Reached a conclusion as to which federal and State ARARs are the most stringent and/or
"controlling" ARARs for each alternative.

As outlined in Section 8.1 of this RIfFS, the remedial action objectives for the site are to prevent exposure

to benzene and naphthalene in site groundwater (for either a non-drinking water scenario or a potential

drinking water scenario) and indoor air at concentrations that pose an unacceptable risk to human health.

Remedial action alternatives retained for detailed analysis in this RIfFS are designed to accomplish these

remedial action objectives. Removal of benzene and naphthalene in groundwater is achieved through a

combination of monitored natural attenuation, enhanced contaminant biodegradation, contaminant

extraction and treatment, and restrictions imposed through institutional controls.

The remedial action alternatives considered for detailed analysis, and for which an ARARs analysis is

presented in this section, are as follows:

• Alternative 1- No action

• Alternative 2 - MNA with Institutional Controls

• Alternative 3 - Biosparging with MNA and Institutional Controls

• Alternative 4 - Biosparging with Nutrient/Microorganism Enhancement, MNA, and Institutional
Controls

• Alternative 5 - Air Sparging with MNA and Institutional Controls

• Alternative 6 - Groundwater Pump and Treat with MNA and Institutional Controls

( -'\
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7.1.2.2 Identifying and Evaluating Federal ARARs

Applicable or Relevant and Appropriate Requirements

The DON is responsible for identifYing federal ARARs as the lead federal agency under CERCLA and

the NCP. The final determination of federal ARARs will be made when the DON issues the ROD/AM.

The federal government implements a number of federal environmental statutes that are the source of

potential federal ARARs, either in the form of the statutes or regulations promulgated thereunder.

Examples include the Resource Conservation and Recovery Act (RCRA), the Clean Water Act, the Safe

Drinking Water Act (SDWA), the Toxic Substances Control Act, and their implementing regulations.

See NCP preamble at 55 Federal Register (Fed. Reg.) 8764-8765 (1990) for a more complete listing.

The proposed remedial action and alternatives were reviewed against all potential federal ARARs,

including but not limited to those set forth at 55 Fed. Reg. 8764-8765 (1990), to determine if they were

applicable or relevant and appropriate utilizing the CERCLA and NCP criteria and procedures for ARARs

identification by lead federal agencies.

7.1.2.3 Identifying and Evaluating State ARARs

The process of identifYing and evaluating potential State ARARs by the State and the DON is described

in this subsection.

Solicitation ofState ARARS Under NCP

USEPA guidance (USEPA, 1988b) recommends that the lead federal agency consult with the State when

identifYing State ARARs for remedial actions. In essence, the CERCLAlNCP requirements at 40 CFR

§ 300.515 for remedial actions provide that the lead federal agency request the State to identify chemical

and location-specific State ARARs upon completion of site characterization. The requirements also

provide that the lead federal agency request identification of all categories of State ARARs (chemical-,

location-, and action-specific) upon completion of identification of remedial alternatives for detailed

analysis. The State must respond within 30 days of receipt of the lead federal agency requests. The

remainder of this subsection documents the DaN's efforts to date to identifY and evaluate State ARARs.

In accordance with the NCP (40 CFR 300.515[h][2]), the Navy solicited DTSC for timely identification

of potential State chemical-, action- and location-specific ARARs for Alameda Point Site 25/Annex IR-02

in 1994, 1995, and 1996.

Chronology ofEfforts to Identify State ARARs

The following chronology summarizes the DaN's efforts to obtain State assistance in identifYing State

ARARs for the remedial action at Alameda Point Site 25/Annex IR-02. Key correspondence between the

DON and the state agencies relating to this effort has been included in the Administrative Record (AR)

for this RIfFS.
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•

•

•

•

Applicable or Relevant and Appropriate Requirements

The DON formally requested State chemical-, location-, and action-specific ARARs for Site 25 in
1994, 1995, and 1996. On November 13, 1996, DTSC responded by letter with a general list of
laws they consider as ARARs.

DON requested State agencies to provide relevant State ARARs for Alameda Annex. The Navy
requested ARARs from DTSC in writing on July 6, 1994 and June 19, 1995.

DTSC responded to the Navy in writing on August 29, 1995.

On July 9, 1998, DTSC requested additional ARARs from several state agencies, and these
agencies responded in late-July 1998.

(_ "

\. /

This ARAR analysis addresses the potential State ARARs identified in the above correspondence from

DTSC and other state agencies.

7.1.3. Other General Issues

General issues identified during the evaluation of ARARs for Alameda Point Site 25/Annex IR-02 are

discussed in the following subsections.

7.1.3.1 General Approach to Requirements of the Federal Resource Conservation and
Recovery Act

The RCRA is a federal statute passed in 1976 to meet four goals: the protection of human health and the

environment; the reduction of waste; the conservation of energy and natural resources; and the

elimination of the generation of hazardous waste as expeditiously as possible. The Hazardous and Solid

Waste Amendments (HSWA) of 1984 significantly expanded the scope of RCRA by adding new

corrective action requirements, land disposal restrictions, and technical requirements. RCRA, as

amended, contains several provisions that are potential ARARs for CERCLA sites.

Substantive RCRA requirements are applicable to remedial actions on CERCLA sites if the waste is a

RCRA hazardous waste, and either:

The waste was initially treated, stored, or disposed after the effective date of the particular RCRA
requirement; or

• The activity at the CERCLA site constitutes treatment, storage, or disposal, as defined by RCRA
(USEPA, 1988a).

The preamble to the NCP indicates that State regulations that are components of a federally authorized or

delegated State program are generally considered federal requirements and potential federal ARARs for

the purposes of ARARs analysis (55 Fed. Reg. 8666, 8742 [1990)). The State of California received

approval for its base RCRA hazardous waste management program on July 23, 1992 (57 Fed. Reg. 32726

[1992)). The State of California "Environmental Health Standards for the Management of Hazardous

Waste," set forth in Title 22 California Code ofRegulations, Division 4.5 (Cal. Code Regs. tit. 22, div.

4.5), was approved by USEPA as a component of the federally authorized State of California RCRA

~..-- ''\
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Applicable or Relevant and Appropriate Requirements

program. On September 26, 2001, California received final authorization of its revised State Hazardous

Waste Management Program by the USEPA (63 Fed. Reg. 49118 [2001]).

The regulations of Cal. Code Regs. tit. 22, div. 4.5 are, therefore, a source of potential federal ARARs for

CERCLA remedial actions. The exception is when a state regulation is "broader in scope" than the

corresponding federal RCRA regulations. In that case, such regulations are not considered part of the

federally authorized program or potential federal ARARs. Instead, they are purely state law requirements

and potential State ARARs.

The USEPA July 23,1992 notice approving the State of California RCRA program (57 Fed. Reg. 32726

[1992]) specifically indicated that the State regulations addressed certain non-RCRA, state-regulated

hazardous wastes that fell outside the scope of federal RCRA requirements. Cal. Code Regs. tit. 22, div.

4.5 requirements would be potential State ARARs for such non-RCRA, state-regulated wastes.

A key threshold question for the ARARs analysis is whether or not the contaminants at Alameda Point

Site 25/Annex IR-02 constitute federal hazardous waste, as defined under RCRA and the state's

authorized program, or qualify as non-RCRA, state-regulated hazardous waste. A discussion of waste

characterization is included in Section 7.104.

7.1.4. Waste Characterization

Selection of ARARs involves the characterization ofwastes as described below.

7.1.4.1 RCRA Hazardous Waste Determination

Federal RCRA hazardous waste determination is necessary to determine whether a waste is subject to

RCRA requirements at Cal. Code Regs. tit. 22, div. 4.5 and other state requirements at Cal. Code Regs.

tit. 23, div. 3, Chapter (ch.) 15. The first step in the RCRA hazardous waste characterization process is to

evaluate contaminated media at the site(s) and determine whether the contaminant constitutes a "listed"

RCRA waste. The preamble to the NCP states that " ... it is often necessary to know the origin of the

waste to determine whether it is a listed waste and that, if such documentation is lacking, the lead agency

may assume it is not a listed waste" (55 Fed. Reg. 8666, 8758 [1990]).

This approach is confirmed in USEPA guidance for CERCLA compliance with other laws (USEPA

1988a), as follows:

"To determine whether a waste is a listed waste under RCRA, it is often necessary to know the source.

However, at many Superfund sites, no information exists on the source of wastes. The lead agency

should use available site information, manifests, storage records, and vouchers in an effort to ascertain the

nature of these contaminants. When this documentation is not available, the lead agency may assume that

the wastes are not listed RCRA hazardous wastes, unless further analysis or information becomes

available that allows the lead agency to determine that the wastes are listed RCRA hazardous wastes."

7-7
P:\2002 Projects\22-052 RI FS Alameda Point\Report Text\Draft Final Submittal, 2004\Master9-07·04 v4.doc
Alameda Point Site 25/Annex Alameda Annex IR-02 Groundwater RIJFS ---ERRG



Applicable or Relevant and Appropriate Requirements

RCRA hazardous wastes that have been assigned USEPA hazardous waste numbers (or codes) are listed

in Cal. Code Regs. tit. 22, §§ 66261.30-66261.33. The lists include hazardous waste codes beginning

with the letters "F," "K," "P," and "U."

Knowledge of the exact source ofa waste is required for source-specific listed wastes ("K" waste codes).

Some knowledge of the nature or source of the waste is required even for listed wastes from nonspecific

sources, such as spent solvents ("F" waste codes) or commercial chemical products ("P" and "u" waste

codes). These listed RCRA hazardous wastes are restricted to commercially pure chemicals used in

particular processes such as degreasing.

P and U wastes cover only unused and unmixed commercial chemical products, particularly spilled or off

spec products (USEPA, 199Ia). Not every waste containing a P or U chemical is a hazardous waste. To

determine whether a CERCLA investigation-derived waste contains a P or U waste, there must be direct

evidence of product use. In particular, all the following criteria must be met. The chemicals must be:

• Discarded (as described in 40 CFR § 261.2[a][2]);

• Either off-spec commercial products or a commercially sold grade;

• Not used (soil contaminated with spilled unused wastes is a P or U waste); and

• The sole active ingredient in a formulation.

The potential wastes at Alameda Point Site 25/Annex IR-02 consist of shallow soil and groundwater

contaminated with dissolved phase benzene and PAHs to a depth of 20 feet bgs. The principal origin of

the contamination at the site is material fro~ historic dredge and fill operations used to create the

Alameda Point and Alameda Annex land surface, or historic point source discharges. However,

documentation of the definite source of the contamination or direct evidence of product use that caused

the contamination is not available. Therefore, it is not expected that any wastes generated as a result of

the remedial actions at the site will be considered RCRA-listed wastes.

The second step in the RCRA hazardous waste characterization process is to evaluate potential hazardous

characteristics of the waste generated. The evaluation of characteristic waste is described in USEPA

guidance as follows (USEPA, 1988a):

Under certain circumstances, although no historical information exists about the waste, it may
be possible to identify the waste as RCRA characteristic waste. This is important in the event
that (1) remedial alternatives under consideration at the site involve on-site treatment,
storage, or disposal, in which case RCRA may be triggered as discussed in this section; or (2)
a remedial alternative involves off-site shipment. Since the generator (in this case, the
agency or responsible party conducting the Superfund action) is responsible for determining
whether the wastes exhibit any of these characteristics (defined in 40 CFR §§ 261.21
261.24), testing may be required. The lead agency must use best professional judgment to
determine, on a site-specific basis, if testing for hazardous characteristics is necessary.
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Applicable or Relevant and Appropriate Requirements

In detennining whether to test for the toxicity characteristic using the extraction procedures
(EP) toxicity test, it may be possible to assume that certain low concentrations of waste are
not toxic. For example, if the total waste concentration in soil is 20 times or less than the EP
toxicity concentration, the waste cannot be characteristic hazardous waste. In such a case,
RCRA requirements would not be applicable. In other instances, where it appears that the
substances may be characteristic hazardous waste (ignitable, corrosive, reactive, or EP toxic),
testing should be perfonned.

Hazardous waste characteristics, as defined in 40 CFR §§ 261.21-261.24, are commonly referred to as

ignitability, corrosivity, reactivity, and toxicity. California environmental health standards for the

management of hazardous waste set forth in Cal. Code Regs. tit. 22, div. 4.5 were approved by USEPA as

a component of the federally authorized California RCRA program. Therefore, the characterization of

RCRA waste is based on the State requirements.

The characteristics of ignitability, corrosivity, reactivity, and toxicity are defined in Cal. Code Regs.

tit. 22, §§ 66261.21-66261.24. According to Cal. Code Regs. tit. 22, § 66261.24(a)(1)(A), "A waste that

exhibits the characteristic of toxicity pursuant to subsection (a)(1) of this section has the USEPA

Hazardous Waste Number specified in Table I of this section which corresponds to the toxic contaminant

causing it to be hazardous." Table I assigns hazardous waste codes beginning with the letter "D" to

wastes that exhibit the characteristic of toxicity; D waste codes are limited to "characteristic" hazardous

wastes.

According to Cal. Code Regs. tit. 22, § 66261.1 0, waste characteristics can be measured by an available

standardized test method or be reasonably classified by generators of waste based on their knowledge of

the waste provided that the waste has already been reliably tested or if there is documentation of

chemicals used. Soil contamination at the site is not ignitable, corrosive, or reactive, as defined in Cal.

Code Regs. tit. 22, § 66261.21-66261.23. This detennination was based on knowledge of the nature and

concentrations ofcontaminants.

The requirements at Cal. Code Regs. tit. 22, § 66261.24 list the toxic contaminant concentrations that

detennine the characteristic of toxicity. The concentration limits are in mg/L. These units are directly

comparable to total concentrations in waste groundwater and surface water. For waste soils, these

concentrations apply to the extract or leachate produced by the toxicity characteristic leaching procedure

(TCLP).

A waste is considered hazardous if the contaminants in the wastewater or in the soil TCLP extract equal

or exceed the TCLP limits. TCLP testing is required only if total contaminant concentrations in soil equal

or exceed 20 times the TCLP limits because TCLP uses a 20-to-l dilution for the extract (USEPA,

1988a).

The alternatives proposed in this RIIFS are not designed to remove contaminated soil or groundwater

from the site, but will generate some waste during remedial actions. Investigation-derived wastes such as
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Applicable or Relevant and Appropriate Requirements

the soil drill cuttings, purge water from well development, and equipment decontamination water can be

expected during installation activities. The RCRA hazardous toxicity characteristic will be determined by

comparing waste concentrations to the TCLP limits at Cal. Code Regs. tit. 22, § 66261.24(a)(l) at the

time waste is generated. The toxicity characteristic concentration for benzene is 500 micrograms per liter

(Ilg/L). No TCLP limit has been established for naphthalene. Based on the data presented in this RIfFS

report, the toxicity characteristic concentration for benzene has the potential to be exceeded at selected

on-site wells. If groundwater is extracted from a monitoring well in a location where the groundwater

benzene concentration exceeds the toxicity characteristic, that groundwater will be managed as a

hazardous waste from the point of extraction to the point where it blends with other groundwater, thereby

rendering the benzene concentration less than the toxicity characteristic concentration. Likewise, if waste

soils are generated that may contain benzene concentrations exceeding the toxicity characteristic

concentration, they will be treated as hazardous waste from the point of generation, to the point where

they are characterized as non-hazardous (if possible).

7.1.4.2 California-Regulated, Non-RCRA Hazardous Waste

A waste determined not to be a RCRA hazardous waste may still be considered a State-regulated non

RCRA hazardous waste. The State is broader in scope in its RCRA program in determining hazardous

waste. Cal. Code Regs. tit. 22, § 66261.24(a)(2) lists the total threshold limit concentrations (TTLCs) and

the soluble threshold limit concentrations (STLCs) for non-RCRA hazardous waste. The State applies its

own leaching procedure, Waste Extraction Test (WET), which uses a different acid reagent and has a

different dilution factor (lO-fold). Other State requirements may be broader in scope than federal ARARs

for identifying non-RCRA wastes regulated by the State. These may be potential ARARs for wastes not

covered under federal ARARs. See additional subsections of Cal. Code Regs. tit. 22, § 66261.24. A

waste is considered hazardous if its total concentrations exceed the TTLCs or if the extract concentrations

from the WET exceed the STLCs. A WET is required when the total concentrations exceed the STLC but

are lower than the TTLCs (Cal. Code Regs. tit. 22, div. 4.5, ch. 11, Appendix [app.] II [b]). No STLC or

TTLC concentrations have been established for the COPCs at the site; therefore, no wastes generated by

the project are expected to be considered California-regulated, non-RCRA hazardous wastes.

7.1.4.3 Other California Waste Classifications

For waste discharged after July 18, 1997, solid waste classifications at Cal. Code Regs. tit. 27, §§ 20210,

20220, and 20230 are used to determine applicability of waste management requirements. These are

summarized below.

A "designated waste" under Cal. Code Regs. tit. 27, § 20210 is defined at Cal. Water Code § 13173.

Under Cal. Water Code § 13173, designated waste is hazardous waste that has been granted a variance

from hazardous waste management requirements or non-hazardous waste that consists of or contains

pollutants that, under ambient environmental conditions at a waste management unit, could be released in
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Applicable or Relevant and Appropriate Requirements

concentrations exceeding applicable water quality objectives or that could reasonably be expected to

affect beneficial uses of the waters of the State.

A nonhazardous solid waste under Cal. Code Regs. tit. 27, § 20220 is all putrescible and non-putrescible

solid, semisolid, and liquid wastes, including garbage, trash, refuse, paper, rubbish, ashes, industrial

wastes, demolition and construction wastes, abandoned vehicles and parts thereof, discarded home and

industrial appliances, manure, vegetable or animal solid and semisolid wastes, and other discarded waste

(whether of solid or semisolid consistency), provided that such wastes do not contain wastes that must be

managed as hazardous wastes or wastes that contain soluble pollutants in concentrations that exceed

applicable water quality objectives or could cause degradation of waters of the State.

Under Cal. Code Regs. tit. 27, § 20230, inert waste is that subset of solid waste that does not contain

hazardous waste or soluble pollutants at concentrations in excess of applicable water quality objectives

and does not contain significant quantities of decomposable waste.

7.2. CHEMICAL·SPECIFIC ARARS

Chemical-specific ARARs are generally health- or risk-based numerical values or methodologies applied

to site-specific conditions that result in the establishment of a cleanup level. Many potential ARARs

associated with particular response alternatives (such as closure or discharge) can be characterized as

action-specific, but include numerical values or methodologies to establish them so they fit in both

categories (chemical- and action-specific). To simplify the comparison of numerical values, most action

specific requirements that include numerical values are included in this chemical-specific section and, if

repeated in the action-specific section, the discussion refers back to this section.

This section presents ARARs determination conclusions addressing numerical values for groundwater, a

summary of the ARARs conclusions, and a more detailed discussion of the ARARs for groundwater.

Potential federal and State chemical-specific ARARs are summarized in Table 7-1.

7.2.1. Summary of ARARs Conclusions by Medium

Groundwater and air are the environmental media potentially affected by the Alameda Point Site

25fAnnex IR-02 remedial actions being considered in this report. The conclusions for ARARs pertaining

to these media are presented in the following sections.

7.2.1.1 Groundwater ARARs Conclusions

Chemicals of concern in groundwater at Alameda Point Site 25fAnnex IR-02 are benzene and

naphthalene. Table 7-2 lists the groundwater chemicals of concern for this RIfFS.

7-11
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Table 7-1
Proposed Federal and State Chemical-Specifica ARARs for Groundwater

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 1of 5

Requirement Prerequisite Citationb ARAR
CommentsDetermination

Federal- Groundwater

Safe Drinking Water Act (42 USC, ch. GA, § 300[fj-300Ul-2G)c

National primary drinking water standards Public water system. 40 CFR § 141.61(a) Relevant and The primary drinking water standards are not considered
are health-based standards for public Appropriate applicable because the point of compliance is the tap of a
water systems (MCLs). public water system; however, the MCLs are potentially

relevant and appropriate for groundwater that is a potential
source of drinking water. Adiscussion of site groundwater
as a potential drinking water source is presented in Section
7.2.2.1.

MCLGs pertain to known or anticipated Public water system. 40 C.F.R. § 141.50 NotanARAR There are no non-zero MCLGs for COPCs at the Site.
adverse health effects (also known as
recommended MCLs).

NaUonal secondary drinking water Public water system. 40 C.F.R. § 143.3 NotanARAR SMCLs are federal contaminant levels intended as
regulations are standards for the aesthetic guidelines for the states. Because they are not
qualities of public water systems (SMCLs). enforceable, federal SMCLs are not ARARs.

Drinking Water Standards and Health Advisories

National drinking water standards and Public water system. Drinking Water To Be The drinking water standards and health advisories provide
health advisories for guidance on Standards and Health Considered information on contaminants that can cause human health
maximum permissible levels of Advisories, USEPA effects and are known or anticipated to occur in drinking
contaminants for water delivered to users 822-R-04-005 (2004 water. Health advisories are guidance values based on
of public water systems edition) health effects for various durations of exposure (e.g.,

lifetime). For groundwater that is a potential source of
drinking water the health advisories are to be considered.
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Applicable or Relevant and Appropriate Requirements

Table 7-1
Potential Federal and State Chemical-Specifica ARARs for Groundwater

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS

Page 2 of 5

Requirement Prerequisite Citationb ARAR
CommentsDetermination

Federal- Groundwater

Resource Conservation and Recovery Act (42 U.S.C., ch. 82, §§ 6901-6991 [i])c

Defines RCRA hazardous waste. Asolid Waste. Cal. Code Regs. Applicable Applicable for determining whether waste is hazardous.
waste is characterized as toxic, based on tit. 22, § 66261.21,
the TCLP, if the waste exceeds the TCLP 66261.22(a)(1),
maximum concentrations. 66261.23,

66261.24(a)(1), and
66261.100

Groundwater protection standards: Aregulated unit that Cal. Code Regs. NotanARAR While groundwater within the center of the plumes is similar
Owners/operators of RCRA treatment, receives or has received tit. 22, § 66264.94, or identical to RCRA hazardous waste, the site is not
storage, or disposal facilities must comply hazardous waste before except 66264.94(a)(2) considered adiscrete waste management unit, therefore,
with conditions in this section that are 26 July 1982 or regulated and 66264.94(b) these regulations are potentially not ARARs.
designed to ensure that hazardous units that ceased
constituents entering the groundwater receiving hazardous
from a regulated unit do not exceed the waste prior to 26 July
concentration limits for contaminants of 1982 where constituents
concern set forth under Cal. Code Regs. in or derived from the
tit. 22, § 66264.94 in the uppermost waste may pose a threat
aquifer underlying the waste management to human health or the
area of concern at the POCo environment.

The POC is avertical surface located at Hazardous waste Cal. Code Regs. Not an ARAR POC is not considered an ARAR because the alternatives
the hydraulically downgradient limit of the treatment or disposal. tit. 22, § 66264.95 considered will treat the entire plume.
waste management area that extends
through the uppermost aquifer underlying
the regulated unit.
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Applicable or Relevant and Appropriate Requirements

Table 7-1
Potential Federal and State Chemical-Specifica ARARs for Groundwater

Alameda Point Site 25/Annex IR-02 Groundwater RifFS

Page 3 of 5

Requirement Prerequisite Citationb ARAR
CommentsDetermination

Federal- Groundwater

Comprehensive Environmental Response, Compensation, and Liability Act (42 U.S.C., ch. 103, §§ 9601-9675)c

ACLs using a point of exposure beyond Known or projected points CERCLA NotanARAR Groundwater from the Site has not migrated to the Oakland
the facility boundary. of entry from groundwater Section 121 (d)(2) inner harbor. There are no known or projected points of entry

to surface water. (B)(ii) into surface water.

42 U.S.C., ch. 103, §
9621

Clean Water Act of 1977, as Amended (33 USC § 1251-1387)

National Ambient Water Quality Criteria. Discharges to waters of 33 U.S.C. § 1314(a) NotAnARAR Because it has been shown that site contaminants are not
the United States and and 42 U.S.C. migrating and discharging to the Bay or surface waters, this
groundwater. § 9621 (d)(2) is considered not an ARAR.

64 Fed. Reg. 19,781
(22 April 1999)

Water quality standards Discharges to waters of 40 CFR § 131.36(b) NotAnARAR Because it has been shown that site contaminants are not
the United States and 131.38 migrating and discharging to the Bay or surface waters, this

is considered not an ARAR.

Water quality standards Discharges to the 40 CFR § 131.37 NotAnARAR Because it has been shown that site contaminants are not
San Francisco Bayl migrating and discharging to the Bay or surface waters, this
Sacramento-San Joaquin is considered not an ARAR.
Delta Estuary
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Applicable or Relevant and Appropriate Requirements

Table 7-1
Potential Federal and State Chemical-Specifica ARARs for Groundwater

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 4of 5

Requirement

State - Groundwater

Prerequisite Citationb ARAR
Determination

Comments

Cal/EPA Department of Toxic Substances Controle

State MCl list. Source of drinking water. Cal. Code Regs. tit. Relevant and The State MCls are not considered applicable because
22, §§ 64431 and Appropriate the point of compliance is the tap of a public water system;
64444 however, the MCls are potentially relevant and

appropriate for groundwater that is a potential source of
drinking water. A discussion of site groundwater as a
potential drinking water source is presented in Section
7.2.2.1.

Federal- Air

Clean Air Act (42 U.S.C., ch. 85, §§ 7401-7671)"

NMOS: Primary and secondary Contamination of air affecting 40 C.F.R. § 50.4-50.12 NotAnARAR Not enforceable and therefore not applicable.
standards for ambient air quality to public health and welfare.
protect public health and welfare
(including standards for particulate
matter and lead).
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Applicable or Relevant and Appropriate Requirements

Table 7-1
Potential Federal and State Chemical-Specifica ARARs for Groundwater

Alameda Point Site 25/Annex IR-02 Groundwater RifFS

Page 5 of 5

Requirement Prerequisite Citationb ARAR CommentsDetermination

Federal- Air
Resource Conser ation and Reco er Act Air Emissions Requirements (42 U.s.C., ch. 82, §§ 6 01-6 1 i)c

Air emission standards for process Equipment that contains or Cal. Code Regs. tit. 22, NotanARAR No hazardous wastes are present or will be generated
vents or equipment leaks. contacts hazardous waste with §66264.1030- through remedial acUvities at the site with organic

organic concentraUons of at 66264.1034, excluding concentrations of at least 10 percent by weight.
least 10 percent by weight or .1030(c), .10330),
process vents associated with .1034(c)(2), .1034(d)(2)
specified operaUons that Cal. Code Regs. tit. 22,
manage hazardous wastes with §66264.1050-
organic concentrations of at 66264.1063, excluding
least 10 ppmw. .1050(c), (d), .1057(g)(2),

.1060, .1063(d)(3)

Notes:
a Action-specific ARARs may contain chemical-specific limitations; ifso, they are addressed in the action-specific ARAR tables.

Only the substantive provisions ofthe requirements cited in this table are potential ARARs.
Statutes andpolicies, and their citations, are provided as headings to identifY general categories ofproposed ARARs for the convenience ofthe reader; listing the
statutes andpolicies does not indicate that the Navy accepts the entire statutes or policies as potential ARARs; specific proposed ARARs are addressed in the table
below each general heading; only pertinent substantive requirements ofthe specific citations are consideredproposed ARARs.

Acronyms/Abbreviations:
ARAR - applicable or relevant and appropriate requirement
Cal. Code Regs. - California Code ofRegulations
CFR - Code ofFederal Regulations
ch. - chapter
CWA - Clean Water Act
USEPA - Environmental Protection Agency
MCL - maximum contaminant level
TBC - to be considered
USC - United States Code

(
\ "'-_/
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Applicable or Relevant and Appropriate Requirements

The substantive provisions of the following requirements are the most stringent of the potential federal

and State chemical-specific ARARs and TBCs for remediation of Alameda Point Site 25/Annex IR-02

groundwater:

• State primary MCLs for benzene in Cal. Code Regs. tit. 22, § 64444

• USEPA Health Advisory for naphthalene from USEPA 822-R-04-005

Numerical values of potential groundwater ARARs and identification of the controlling ARARs are

presented in Table 7-2.

Table 7-2
Drinking Water Criteria and Standards for Chemicals of Concern in Groundwater

Alameda Point Site 25/Annex IR-02 Groundwater RifFS

Concentration (~glL)

USEPA Health California Maximum
USEPA Maximum Advisory Contaminant Level Controlling

Analyte Contaminant Levels ARAR
(40 CFR § 141.61) (USEPA 822·R·04-005) (Cal. Code Regs. tit. Contaminant Level

a,b 22, § 64444)

Benzene 5 100 1 1

Naphthalene - 100 - 100b

Notes:
a 2004 Edition of the Drinking Water Standards and Health Advisories, Office ofWater, Winter 2004 (USEPA, 2004).
b Specified contaminant level is a non-enforceable, health advisory being considered for evaluation purposes.

Acronyms!Abbreviations:
ARAR - Applicable or relevant and appropriate requirement
Cal. Code Regs. - California Code ofRegulations
CFR- Code ofFederal Regulations
-- - Not available
§ - Section
tit. - Title
USEPA - United States Environmental Protection Agency

7.2.1.2 Air ARARs Conclusions

A SVE system is a treatment technology being considered as part of Alternatives 2, 3, 4, and 5. Direct

discharge of emissions from the SVE system to the atmosphere must comply with the Bay Area Air

Quality Management District (BAAQMD) rules. BAAQMD rules are potential ARARs for remedial

Alternatives 2, 3, 4, and 5 being considered under this action. The BAAQMD rules are federal ARARs

because the U.S. EPA delegated them into the State hpplementation Plan (SIP) under the Clean Air Act

(CAA), 42 U.S. C. §§ 7401-7671. More specific information on these requirements is provided in the

discussion of action-specific ARARs.
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Applicable or Relevant and Appropriate Requirements

7.2.2. Detailed Discussion of ARARs by Medium

The following subsections prov~de a detailed discussion of federal and State ARARs by medium.

7.2.2.1 Groundwater ARARs

Groundwater beneath the Alameda Point Site 251Annex IR-02 Site consists of the following water

bearing units in descending order:

• A shallow unconfined water-bearing zone, referred to as the FWBZ;

• The Merritt Sand aquifer, referred as the SWBZ; and

• The Alameda aquifer, referred to as the AFWBZ.

The groundwater flow in the FWBZ at Alameda Point Site 25/Annex IR-02 exhibits high local variability,

but generally flows in a northwest direction, toward the Oakland Inner Harbor. Typical depths to water

are 8 feet bgs in the FWBZ under the Site. The FWBZ is separated from the SWBZ by a layer of silts and

clay known as the bay sediment unit. The bay sediment unit begins approximately at 20 feet bgs, and

varies in depth from 20 to 100 feet thick. The San Antonio aquitard separates the SWBZ from the

AFWBZ.

Groundwater investigations performed at the site showed contamination in the FWBZ. No contaminants

were found above controlling ARAR contaminant levels in the SWBZ. In addition, water in the SWBZ

was classified as a Class III aquifer (not a potential drinking water source and of limited beneficial use)

due to high IDS concentrations (TtEMI, 2000b). The FWBZ contamination consists primarily of

dissolved-phase benzene and naphthalene. Low concentrations of 1,2-dichloroethane, MTBE, and BaP

were also detected.

Federal

o

C)

One of the significant issues in identifying ARARs for groundwater under SDWA and RCRA is whether

the groundwater at the site can be classified as a source of drinking water. USEPA groundwater policy is

set forth in the preamble to the NCP (55 Fed. Reg. 8666, 8752-8756 [1990]). This policy uses the

groundwater classification system set forth in the draft USEPA Guidelines for Groundwater Classification

under the USEPA Groundwater Protection Strategy (USEPA, 1986). Under this policy, groundwater is

classified in one of three categories (Class I, II, or III), based on ecological importance, replaceability,

and vulnerability considerations. Irreplaceable groundwater that is currently used by a substantial

population or groundwater that supports a vital habitat is considered to be Class I. Class II consists of

groundwater that is currently being used or that might be used as a source of drinking water in the future.

Groundwater that cannot be used for drinking water due to insufficient quality (e.g., high salinity or

widespread, naturally-occurring contamination) or quantity is considered to be Class III. The USEPA

guidelines define Class III groundwater as groundwater with IDS concentrations over 10,000 mg/L and a

yield of less than 150 gallons per day (USEPA, 1986). Class III groundwater can also be classified based
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Applicable or Relevant and Appropriate Requirements

C_) on economic or technological treatability tests, as well as quality or quantity (both criteria are not needed,

just one or the other). A site-specific evaluation may also include the following other site-specific factors

(USEPA,1998):

• Thickness

• Actual TDS level

• Actual groundwater well yield

• Proximity to saltwater

• Potential for saltwater intrusion

• Quality of underlying units

• Existence of existing institutional controls

• Current or historic use

• Cost of cleanup to drinking water standards

Underlying Alameda Point Site 25, the FWBZ is classified as a Class II aquifer (current or potential

source of drinking water, or has other beneficial uses), and the SWBZ is classified as Class III aquifer

based on USEPA criteria for IDS concentrations (TtEMI, 2000b). The groundwater beneath the

Alameda Annex site meets the State exemption criteria for drinking water, and the RWQCB has

concurred that groundwater in the FWBZ beneath Alameda Annex is not a potential source of drinking

water (RWQCB, 1999). Because groundwater at Alameda Point Site 25 has been determined to be a

potential source of drinking water, the evaluation of potential ARARs for Alameda Point Site 25/Annex

IR-02 actions is based on the most conservative of these determinations. Cleanup goals will be based on

potential ARARs evaluated herein for a drinking water scenario.

Safe Drinking Water Act

Federal MCLs and Maximum Contaminant Level Goals (MCLGs) developed by USEPA under the

SDWA are potential relevant and appropriate requirements for aquifers with Class I and Class II

characteristics, and therefore are potential federal ARARs. The point of compliance (POC) for MCLGs

and MCLs under the SDWA is at the tap. Therefore, the MCLs and MCLGs are not "applicable" ARARs

for DON sites. However, MCLs and MCLGs are generally considered relevant and appropriate as

remediation goals for current or potential drinking water sources, and thus are commonly identified as

potential ARARs for groundwater remedial actions under CERCLA.

MCLs for the COPCs for the action at Alameda Point Site 25/Annex IR-02 are found at 40 CFR

§ 141.61(a) and listed in Table 7-2. Although MCLs are developed using cost and technical

considerations, USEPA considers them to be protective of human health as well.
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Applicable or Relevant and Appropriate Requirements

USEPA has also developed MCLGs to serve as guidance for establishing MCLs. MCLGs for organic 0
contaminants are promulgated at 40 CFR § 141.50. MCLGs for inorganic contaminants are promulgated

at 40 CFR 141.51. An MCLG is set at a level at which no adverse health effects may arise, with a margin

of safety. An MCL is required to be set as close as possible to its corresponding MCLG, taking into

consideration the best technology, treatment techniques, and other factors, including cost. For

noncarcinogens, MCLs generally are set equal to MCLGs. MCLGs for carcinogens are set at the zero

level.

The NCP states that MCLGs set at levels above zero should be considered relevant and appropriate

requirements for groundwaters that are potential sources of drinking water (40 CFR § 300.430(e)(2)(I)(B)

and 55 Fed. Reg. 8666, 8750-8754 [1990]). The COPCs at Alameda Point Site 25/Annex IR-02 do not

have nonzero MCLGs. Hence, MCLGs for these chemicals of concern are not considered to be relevant

and appropriate requirements.

The FWBZ underlying Alameda Point Site 25 is classified as a Class II aquifer; therefore, MCLs are

potentially relevant and appropriate ARARs for this portion of the Site. However, because groundwater

in the FWBZ at Alameda Annex meets the State exemption criteria for drinking water and is not a

potential source of drinking water (RWQCB, 1999), drinking water standards (MCLs, MCLGs, and

secondary MCLs) are neither applicable nor relevant and appropriate for this portion ofthe Site; however,

due to potential unapproved use of groundwater as a drinking water supply, these regulations will be

considered.

RCRA Hazardous Waste

The federal RCRA requirements of 40 CFR pt. 261 do not apply in California because the State RCRA

program is authorized. The authorized State RCRA requirements are therefore considered potential

federal ARARs (see Section 7.1.3.1). The applicability ofRCRA requirements depends on whether the

waste is a RCRA hazardous waste; whether the waste was initially treated, stored, or disposed after the

effective date of the particular RCRA requirement; and whether the activity at the site constitutes

treatment, storage, or disposal as defined by RCRA. However, RCRA requirements may be relevant and

appropriate even if they are not applicable. Examples include activities that are similar to the definition

ofRCRA treatment, storage, or disposal for waste that is similar to RCRA hazardous waste.

The determination of whether a waste is a RCRA hazardous waste can be made by comparing the site

waste to the definition of RCRA hazardous waste. The RCRA requirements at Cal. Code Regs. tit. 22,

§ 66261.21, 66261.22(a)(l), 66261.23, 66261.24(a)(l), and 66261.100 are potential ARARs because they

define RCRA hazardous waste. A waste can meet the definition of hazardous waste if it has the toxicity

characteristic of hazardous waste. This determination is made by using the TCLP. The maximum

concentrations allowable for the TCLP listed in § 66261.24(a)(l)(B) are potential federal ARARs for

(J
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Applicable or Relevant and Appropriate Requirements

determining whether the site has hazardous waste. If the site waste has concentrations exceeding these

values, it is determined to be a characteristic RCRA hazardous waste (see Section 7.1.4.1).

RCRA Groundwater Protection Standards

Groundwater concentration limits for RCRA-regulated units are promulgated at Cal. Code Regs. tit. 22,

§ 66264.94. For corrective action programs, Cal. Code Regs. tit. 22, § 66264.94(c) states that the

concentrations of compounds must not exceed the background level of that constituent in groundwater or,

if achieving background is shown to be technologically or economically infeasible, some higher

concentration limit that is set as part of the corrective action program. In no event shall a concentration

limit greater than background exceed MCLs established under the federal SDWA (Cal. Code Regs. tit. 22,

§§ 64431 and 64444).

These standards are not "applicable" because Alameda Point Site 25 and Alameda Annex IR-02 do not

contain a RCRA waste management unit. The Site is not a discrete waste management unit, and the

substantive provisions of Cal. Code Regs. tit. 22, § 66264.94(a)(l), (a)(3), (c), (d), and (e) are not

potentially relevant or appropriate federal ARARs for groundwater at Alameda Point Site 25 and

Alameda Annex IR-02

CERCLA Alternative Concentration Levels

:_) Under CERCLA Section l2l(d)(2)(B)(ii) (42 U.S.C. § 962l[d][2][B][iiD, an alternative concentration

limit (ACL) using a point of exposure (akin to a POC) beyond the facility boundary can be used where:

• there are known and projected points of entry of such groundwater into surface water,

• there will be no statistically significant increase of hazardous constituents from groundwater in
surface water at the point of entry or at any point where there is reason to believe accumulation of
constituents may occur downstream, and

• there are enforceable institutional controls to preclude human exposure at any point between the
facility boundary and the point of entry into surface water.

Groundwater at Alameda Point Site 25/Alameda Annex IR-02 ultimately flows to the Oakland Inner

Harbor; however, available data indicate that groundwater contamination is stable or receding and has not

reached the Oakland Inner Harbor. Therefore, exposure-based CERCLA ACLs is not a potential ARAR.

Further discussion of consideration of the surface water pathway in developing potential ARARs for

groundwater is discussed in Section 7.2.2.2.

National Ambient Water Ouality Criteria

Section 304(a)(l) of the Clean Water Act (CWA) (33 USC § 1314[a][lD directs USEPA to publish and

periodically update the National Ambient Water Quality Criteria (NAWQC). These standards are

intended to protect human health and aquatic life from contamination in surface water. The NAWQC are
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Applicable or Relevant and Appropriate Requirements

updated in the Federal Register. The latest list of the NAWQC through June 2000 was published in the (J
Federal Register on 10 December 1998, with amendments in 64 Fed. Reg. 19781 (1999). These criteria

are to reflect the latest scientific knowledge on the identifiable effects of pollutants on public health and

welfare, aquatic life, and recreation. These criteria serve as guidance to states in adopting water quality

standards under Section 303(c) (33 USC § 1313[c]) of the CWA that protect aquatic life from acute and

chronic effects.

The applicability of surface water criteria to groundwater is discussed in CERCLA Section

121(d)(2)(B)(i) (42 USC § 9621 [d][2][B][i]), 40 CFR § 300.430(e), and the NCP preamble (55 Fed. Reg.

8666,8754-8755 [1990]). Although the NAWQC are nonenforceable guidelines, they may be potentially

relevant and appropriate for groundwater only in the absence of promulgated MCLs or MCLGs. In such

cases, the NAWQC may be adjusted to reflect only drinking water use and may be used as cleanup goals

for the remedial action.

MCLs and MCLGs exist for benzene; thus, the NAWQC is not relevant or appropriate for benzene.

There is no MCL, MCLG, or NAWQC for naphthalene; thus, the NAWQC is not relevant or appropriate

for naphthalene.

Drinking Water Standards and Health Advisories

The USEPA Office of Water has developed tables of Drinking Water Standards and Health Advisories.

These tables are revised periodically by the USEPA on an "as needed" basis. The drinking water standards 0
and health advisories provide information on contaminants that can cause human health effects and are

known or anticipated to occur in drinking water. Health advisories are guidance values based on health

effects for different durations of exposure (e.g., lifetime). Health advisories are not enforceable, but to be

considered for remedial activities at the site. A compendium of the most current drinking water standards

and health advisories is available in the USEPA publication USEPA 822-R-04-005. Health advisories for

the COPCs are shown in Table 7-2.

State

The State has identified the following ARARs for groundwater cleanup at the site:

• State primary MCLs, Cal. Code Regs. tit. 22, §§ 64431, 64444, and 64449(a).

The chronology of efforts in requesting DTSC to identify the ARARs for Alameda Point Site 25/Annex

IR-02 is presented in Section 7.1.2.3.
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Applicable or Relevant and Appropriate Requirements

Primary and Secondary State MCLs

State MCLs are set forth in Cal. Code Regs. tit. 22:

• § 64431 (Maximum Contaminant Levels - Inorganic Chemicals),

• § 64444 (Maximum Contaminant Levels - Organic Chemicals), and

• § 64449(a) (Secondary Maximum Contaminant Levels).

The DON has determined that the substantive provisions of the standards in Cal. Code Regs. tit. 22,

§ 64444 constitute potential "relevant and appropriate" State ARARs for aquifers classified as a potential

source of drinking water. The FWBZ underlying Alameda Point Site 25 is classified as a Class II aquifer;

therefore, MCLs are potentially relevant and appropriate ARARs for this portion of the Site. However,

because groundwater in the FWBZ at Alameda Annex meets the State exemption criteria for drinking

water and is not a potential source of drinking water (RWQCB, 1999), drinking water standards (MCLs,

MCLGs, and secondary MCLs) are neither applicable nor relevant and appropriate for this portion of the

Site; however, due to potential unapproved use of groundwater as a drinking water supply, these

regulations will be considered. State MCLs for chemicals of concern as listed in Table 7-2.

Secondary MCLs are applicable at the tap and are not potentially applicable ARARs for groundwater

cleanup. They are potentially relevant and appropriate for cleanup of groundwater that is a potential

source of drinking water. However, there are no Secondary MCLs for the COPCs at the site, so they are

not potential ARARs.

7.2.2.2 Air ARARs

For this RIfFS the COPCs in groundwater are volatile or semi-volatile. Benzene and naphthalene have

the potential to volatilize into soil gas and migrate to indoor or outdoor ambient air. Alternatives being

considered as part of this plan may increase the rate at which contaminants are introduced into ambient

air. SVE is being considered to treat fugitive vapors as part ofAlternatives 2,3,4, and 5.

ARARs for air are discussed in greater detail under action-specific requirements.

Federal

The CAA and RCRA air emission requirements are discussed below.

Clean Air Act

The CAA establishes the National Ambient Air Quality Standards (NAAQS) in 40 C.F.R. § 50.4-50.12.

NAAQS are not enforceable in and of themselves; they are translated into source-specific emissions
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Applicable or Relevant and Appropriate Requirements

limitations by the state (U.S. EPA 1990). Substantive requirements of the AQMD rules that have been 0
approved by U.S. EPA as part of the SIP under the CAA are potential federal ARARs for air emissions

(CAA Section 110). The Bay Area AQMD has its regulations available at http://www.baaqmd.gov/regs/

rulereg.htm. The SIP includes rules for emissions restrictions for particulates, organic compounds, and

hazardous air pollutants, as well as standards of performance for new sources. More specific information

on these requirements is provided in the discussion of action-specific ARARs in Section 7.4.

RCRA Air Emission Requirements

RCRA air emissions standards at Cal. Code Regs. tit. 22, § 66264.1030-66264.1034, excluding .1030(c),

.10330), .1034(c)(2), and .1 034(d)(2), and at Cal. Code Regs. tit. 22, § 66264.1050-66264.1063,

excluding .1 050(c) and (d), .1 057(g)(2), .1060, .1063(d)(3), for vents or equipment leaks pertain to

equipment that contains or contacts hazardous wastes with organic concentrations of at least 10 percent

by weight. Because no hazardous wastes that will be generated at the site exceed concentrations of at

least 10 percent by weight, these requirements are not potential ARARs.

7.3. LOCATION-SPECIFIC ARARS

Potential location-specific ARARs are identified and discussed in this section. The discussions are

presented based on various attributes of the site location, such as whether it is within a floodplain.

Additional surveys wiIl be performed in connection with the remedial action design and remedial action

to confirm location-specific ARARs where inadequate siting information currently exists, or in the event C)
of changes to planned facility locations.

7.3.1. Summary of Location-Specific ARARs

Hydrologic resources, biological resources, and costal zone management are the resource categories

relating to location-specific requirements potentially affected by the Alameda Point Site 25/Annex IR-02

remedial actions. The conclusions for ARARs pertaining to these resources are presented in the following

sections. No potential cultural resources, wetlands protection, floodplain management, other natural

resources, or geologic characteristics ARARs were identified for this Site.

The Site is located approximately 900 feet from the Oakland Inner Harbor; however, based on available

groundwater monitoring data, the plumes of benzene and naphthalene have not reached the Oakland Inner

Harbor and are stable to decreasing, as discussed in Section 4.1.5. Location-specific requirements

pertaining to protection of the hydrologic or coastal resources are not considered to be potential ARARs,

because contaminated groundwater is not migrating to the Bay and none of the remedial alternatives

evaluated in this RIfFS involve discharges or other direct impacts to the Oakland Inner Harbor or other

surface water bodies. Ongoing monitoring included as part of all remedies will verify plume stability or

reduction.
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Applicable or Relevant and Appropriate Requirements

7.3.1.1 Hydrologic Resources Conclusions

Contaminated groundwater is not migrating to surface water. Remedial activities considered for Alameda

Point Site 25/Annex IR-02 do not involve any planned releases to any waters of the State, and are not

expected to affect the water quality at the Oakland Inner Harbor, thereby causing harm to plant, fish, and

bird life in the Oakland Inner Harbor. Therefore, no location-specific ARARs pertaining to hydrologic

resources apply to remedial actions for the Site.

7.3.1.2 Biological Resources Conclusions

The Migratory Bird Treaty Act of 1972 protects almost all species of native migratory birds in the United

States from unregulated "take," which can include poisoning at hazardous waste sites. Based on the

available information presented, none of the IR sites were shown to contain threatened or endangered

species. However, migratory bird species are located near Alameda Point Site 25/Annex IR-02, and the

requirements of the Migratory Bird Treaty Act of 1972 are thus determined to be relevant and appropriate

for this RIfFS. Proper waste control measures will be implemented to prevent the migratory bird species

poisoning from the wastes generated during the remedial response.

7.3.1.3 Coastal Resources Conclusions

Alameda Point Site 25/Annex IR-02 is not located within or discharging contaminated groundwater to the

coastal zone. Active remedial activities do not involve any planned impacts to coastal zones; hence,

potential location-specific ARARs pertaining to coastal resources are not considered potential ARARs.

7.3.2. Detailed Discussion of ARARs

The following subsections provide a detailed discussion of federal and State ARARs by location-specific

resources. Pertinent and substantive provisions of the potential ARARs listed and described below were

reviewed to determine whether they are potential federal or State ARARs for the Alameda Point Site

25/Annex IR-02 groundwater RI/FS.

Requirements determined to be ARARs or TBCs are identified in Table 7-3 (federal) and Table 7-4

(State). Determinations of status for location-specific ARARs were generally based on consultation of

maps or lists included in the regulation or prepared by the administering agency. References to the

document or agency consulted are provided in the "Comments" column and also may be provided in the

table footnotes. Specific issues concerning some of the requirements are discussed in the following

sections.
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Applicable or Relevant and Appropriate Requirements

Table 7-3
Proposed Federal Location-Specific ARARs

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS

Page 1 of 8

ARAR
Location Requirement Prerequisite Citation" Determination Comments

CULTURAL RESOURCES

National Historic Preservation Act of 1966, as Amended (16 U.S.C. § 470-470x-6)b

Historic project owned Action to preserve historic Property included in or 16 U.S.C. § 470- NotanARAR Alameda Point Site 25 and Alameda

or controlled by federal properties; planning of eligible for the National 470x-6 Annex IR-02 are not listed on the

agency action to minimize harm to Register of Historic Places. National Register of Historical Places

properties listed on or 36 C.F.R. pI. 800
and have no other historical

eligible for listing on the significance.

National Register of Historic 40 C.F.R.
Places. § 6.301(b)

Archaeological and Historic Preservation Act (16 U.S.C. § 469-469c-1)b

Within area where Construction on previously Regulated alteration of 16 U.S.C. §469- Not an ARAR The affected groundwater at the Site is

action may cause undisturbed land would terrain caused as a result of 469c-1 located predominantly in artificial fill.

irreparable harm, loss, require an archaeological afederal construction No archeological or historical resources

or destruction of survey of the area. Data project or federally licensed 40 C.F.R.
are associated with the artificial fill.

significant artifacts recovery and preservation activity or program where § 6.301(c)
would be required if action may cause
significant archaeological or irreparable harm, loss, or
historical data were found destruction of significant
on-site. The responsible artifacts.
official or Secretary of the
Interior is authorized to
undertake data recovery
and preservation.
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Applicable or Relevant and Appropriate Requirements

Table 7-3
Proposed Federal Location-Specific ARARs

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 2 of8

ARAR
Location Requirement Prerequisite Citationa Determination Comments

CULTURAL RESOURCES

Historic Sites, Buildings. and Antiquities Act of 1935 (16 U.S.C. §§ 461-467)b

Historic sites Avoid undesirable impacts Areas designated as historic 16 U.S.C. §§ 461- Not an ARAR The Site is not of potential historic
on landmarks. sites. 467 significance.

40 C.F.R.
§ 6.301(a)

Archaeological Resources Protection Act of 1979, as Amended (16 U.S.C. § 470aa-470mm)b

Archaeological Prohibits unauthorized Archaeological resources on Pub. L. No. 96-95 Not an ARAR There are no known archaeological
resources on federal excavation, removal, federal land.

16 U.S.C. resources at the Site.
land damage, alteration, or

§470aa-470mmdefacement of
archaeological resources
located on public lands
unless such action is
conducted pursuant to a
permit.

WETLANDS PROTECTION AND FLOODPLAINS MANAGEMENT

Exec. Order No. 11990, Protection of Wetlandsb

Wetland Action to minimize the Wetland meeting definition 40 C.F.R. Not an ARAR There are no wetlands located at the
destruction, loss, or of Section 7. § 6.302(a) Site.
degradation of wetlands.
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Applicable or Relevant and Appropriate Requirements

Table 7-3
Proposed Federal Location-Specific ARARs

Alameda Point Site 25/Annex IR-02 Groundwater RI/FS
Page 3 of8

ARAR
Location Requirement Prerequisite Citation" Determination Comments

WETLANDS PROTECTION AND FLOODPLAINS MANAGEMENT

Exec. Order No. 11988, Floodplain Managementb

Within floodplain Actions taken should avoid Action that will occur in a 40 C.F.R. Not an ARAR The Site is not located within a 100 year
adverse effects, minimize floodplain (i.e., lowlands) §6.302(b) floodplain (ESRI and FEMA, 2004).
potential harm, restore and and relatively flat areas

40 C.F.R. pt. 6,preserve natural and adjoining inland and coastal
beneficial values. waters and other flood-prone app. A, excluding

§ 6(a)(2), 6(a)(4),areas.
and 6(a)(6)

Clean Water Act of 1977, as Amended, Section 404 (33 U.S.C. § 1344)b

Wetland Action to prohibit discharge Wetland as defined by Exec. 33 U.S.C. § 1344 Not an ARAR No discharge of dredged or fill material
of dredged or fill material Order No. 11990 Section 7. to awetland is planned as part of this
into wetland without permit. response action.

Resource Conservation and Recovery Act (42 U.S.C. §§ 6901-6991[i])b

Within 100-year Facility must be designed, RCRA hazardous waste; Cal. Code Regs. NotanARAR The Site is not located within a 100-
floodplain constructed, operated, and treatment, storage, or tit. 22, year floodplain (ESRI and FEMA,

maintained to avoid disposal of hazardous § 66264.18(b) 2004).
washout. waste.

,-- ...•
( ...
'''...... - ..~.
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Table 7-3
Proposed Federal Location-Specific ARARs

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 4 of 8

Applicable or Relevant and Appropriate Requirements

ARAR
Location Requirement Prerequisite Citationa Determination Comments

HYDROLOGIC RESOURCES

Wild and Scenic Rivers Act (16 U.S.C. §§ 1271-1287)b

Within area affecting Avoid taking or assisting in Activities that affect or may 16 U.S.C. Notan ARAR No wild, scenic, or recreational rivers
national wild, scenic, or action that will have direct affect any of the rivers §§ 1271-1287 would be impacted by any remedial
recreational river adverse effect on scenic specified in 16 U.S.C. actions considered for this Site.

river. §1276(a).

Fish and Wildlife Coordination Act (16 U.S.C. §§ 661-666c)b

Area affecting San Action taken should protect Diversion, channeling, or 16 USC §662 Not an ARAR The remedial actions being considered
Francisco Bay and fish or wildlife. other activity that modifies a for the Site do not involve diversion,
Oakland Inner Harbor stream or other water body channeling, or other modification to a

and affects fish or wildlife. stream or water body.

Rivers and Harbors Act of 1899 (33 U.S.C. §§ 401-413)b

Navigable waters Permits requ ired for Activities affecting navigable 33 U.S.C. §403 NotanARAR The remedial altematives planned for
structures or work in or waters. 33 C.F.R. §322

the Site are not planned to affect
affecting navigable waters. navigable waters.

The Clean Water Act of 1977 (40 CFR § 131.37.38) b

Located near San Remedial actions should Specifies water quality 40 CFR § 131.37, NotanARAR Contaminated groundwater is not
Francisco Bay comply with the San standards regarding 131.38 migrating to surface water. The

Francisco Bay! Sacramento discharges to the San remedial actions being considered for
- San Joaquin Delta Estuary Francisco Bay! Sacramento the Site would not involve any impact to
water quality standards - San Joaquin Delta Estuary surface water.
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Table 7-3
Proposed Federal Location-Specific ARARs

Alameda Point Site 251Annex IR-02 Groundwater RifFS
Page 5 of 8

Applicable or Relevant and Appropriate Requirements

ARAR
Location Requirement Prerequisite Citationa Determination Comments

HYDROLOGIC RESOURCES

Endangered Species Act of 1973 (16 U.S.C. §§ 1531-1543)b

Habitat upon which Federal agencies may Determination of effect· 16 U.S.C. Not an ARAR There are no endangered
endangered not jeopardize the upon endangered or § 1536(a), species present at the Site.
species or continued existence of threatened species or (h)(1 )(8)
threatened species any listed species or its habitat. Critical
depend cause the destruction habitat upon which

or adverse modification endangered species or
of critical habitat. The threatened species
Endangered Species depend.
Committee may grant
an exemption for
agency action if
reasonable mitigation
and enhancement
measures such as
propagation,
transplantation, and
habitat acquisition and
improvement are
implemented.
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Applicable or Relevant and Appropriate Requirements

Table 7-3
Proposed Federal Location-Specific ARARs

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 60f8

ARAR
Location Requirement Prerequisite Citationa Determination Comments

BIOLOGICAL RESOURCES

Migratory Bird Treaty Act of 1972 (16 USC §§ 703)b

Migratory bird area Protects almost all species Presence of migratory birds. 16 USC § 703 Relevant and Migratory bird species are present near
of native migratory birds in Appropriate the Alameda PoinUAlameda Annex, but
the U.S. from unregulated do not use the site.
"take," which can include
poisoning at hazardous
waste sites.

Marine Mammal Protection Act (16 U.s.C. §§ 1361-1421h)b

Marine mammal area Protects any marine Presence of marine 16 U.S.C. NotanARAR Contaminated groundwater is not
mammal in the U.S. except mammals. § 1372(a)(2) migrating to surface water. The
as provided by intemational remedial actions being considered for
treaties from unregulated . the Site would not involve any impact to
"take." surface water

Magnuson-Stevens Fishery Conservation and Management Act of 1976, as Amended (16 U.S.C. §§ 1801-1882)b

Fishery under Provides for conservation Presence of managed 16 U.S.C. Not an ARAR
management and management of fisheries. §§ 1801-1882

specified fisheries within
specified fishery
conservation zones.

There are no managed fisheries at or
near the Site.
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Table 7-3
Proposed Federal Location-Specific ARARs

Alameda Point Site 25/Annex IR-02 Groundwater RifFS
Page 7 of8

Applicable or Relevant and Appropriate Requirements

ARAR
Location Requirement Prerequisite Citation' Determination Comments

BIOLOGICAL RESOURCES

National Wildlife Refuge System Administration Act of 1996 (16 U.S.C. § 668dd-668ee)b

Wildlife refuge No person shall take any Area designated as part of 16 U.S.C Not an ARAR The Site is not part of the National
animal or plant on any National Wildlife Refuge § 668dd--668ee Wildlife Refuge System
national wildlife refuge, System.

Substantiveexcept as authorized under
provisions of50 C.F.R. § 27.51. The
50 C.F.R.disposing or dumping of
§ 27.11-27.97wastes is prohibited.

Wilderness Act (16 U.S.C. §§ 1131-1136)b

Wilderness area Area must be administered Federally owned area 16 U.S.C. Not an ARAR The Site is not a federally owned
in such a manner as will designated as wilderness §§ 1131-1136 wilderness area.
leave it unimpaired as area.

50 C.F.R.wilderness and preserve its
§§ 35.1-35.14wilderness character.

COASTAL RESOURCES

Coastal Zone Management Act (16 USC §§ 1456, 15 CFR § 930)b

Adjacent to coastal Conduct activities in a Activities affecting the 16 USC § 1456(c) NotanARAR The site is not in acostal zone,
zone manner consistent with coastal zone, including lands

15 CFR § 930 contamination is not migrating to a
approved State thereunder and adjacent costal zone, and remedial activities
management programs. shore land. being considered for the Site would not

impact a costal zone.
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Applicable or Relevant and Appropriate Requirements

Table 7-3
Proposed Federal Location-Specific ARARs

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 8 of 8

ARAR
Location Requirement Prerequisite Citation" Determination Comments

GEOLOGIC CHARACTERISTICS ARARS

Resource Conservation and Recovery Act (42 U.S.C. §§ 6901-6991[i))b

-'"'------

Within 61 meters New treatment, storage, or RCRA hazardous waste; Cal. Code Regs. Not an ARAR The Site is located more than 61 meters
(200 feet) of a fault disposal of hazardous waste treatment, storage, or tit. 22, from any fault (U.S. Geological Survey,
displaced in Holocene prohibited. disposal of hazardous § 66264.18(a) 2004).
time waste.

Notes:
a Only the substantive provisions of the requirements cited in this table are proposed ARARs.
b Statutes and policies, and their citations, are provided as headings to identify general categories of proposed ARARs for the convenience of the reader; listing

the statutes and policies does not indicate that the Navy accepts the entire statutes or policies as proposed ARARs; specific proposed ARARs are addressed in
the table below each general heading; only substantive requirements of the specific citations are considered proposed ARARs.

Acronyms/Abbreviations:
ARAR - Applicable or relevant and appropriate requirement
CFR - Code of Federal Regulations
§ - Section
U.S. - United States
USC - United States Code
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Table 7-4
Proposed State Location-Specific ARARs

Alameda Point Site 25/Annex IR-02 Groundwater RifFS

Applicable or Relevant and Appropriate Requirements

ARAR
Location Requirement Prerequisite Citation" Determination Comments

HYDROLOGIC RESOURCES

California Water Pollution Prohibition Act

Affects San Francisco The Act prohibits the deposition, Any activity that could Cal. Fish and Game Not an ARAR Contaminated groundwater is not
Bay and Oakland Inner directly or indirectly, into waters of impact waters of the Code Section 5650 migrating to surface water. The
Harbor the State of any substance or State. remedial actions being considered for

material that is deleterious to fish, he Site would not involve any impact
plant, or bird life. osurface water

COASTAL RESOURCES

McAteer-Petris Act, 1965

Adjacent to coastal The State management program Any activity that could California Govemment Not an ARAR ~ontaminated groundwater is not
zone for San Francisco Bay is contained impact coastal waters Code Section 66600 migrating to surface water. The

in the Bay Conservation and and resources. and following sections emedial actions being considered for
Development Commission Bay he Site would not involve any impact
Plan, enacted pursuant to the o surface water
McAteer-Petris Act of 1965;
establishes requirements for
prescribed acUvities affecting San
Francisco Bay.

Notes:

a Only the substantive provisions of the requirements cited in this table are proposed ARARs.
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7.3.2.1 Hydrologic Resources ARARs

Applicable or Relevant and Appropriate Requirements

Alameda Annex is bordered by the Oakland Inner Harbor to the north. The Oakland Inner Harbor drains

into the San Francisco Bay approximately 6 miles west of the site. The harbor lies approximately 900

feet north of the site boundary. Three water-bearing zones underlie the site: a shallow groundwater

aquifer at approximately 2 to 8 feet bgs; the Merritt Sand aquifer; and the deeper Alameda aquifer. The

groundwater gradient in the shallow aquifer tends northwest toward the Oakland Harbor, and is subjected

to tidal influence near the harbor. The deeper aquifers are not in direct connection with the Oakland Inner

Harbor or the Bay. The San Francisco Bay and the Oakland Inner Harbor house nearly 82 benthic species

and 130 fish species in a variety of aquatic habitats.

State

California Water Pollution Prohibition Act

The California Water Pollution Prohibition Act (California Fish and Game Code Section 5650) makes it

illegal to deposit, permit, or place where it can pass into waters of the State any material that can harm

animal or plant life. This includes, but is not limited to, any petroleum, acid, residuary product of

petroleum, substance, or material deleterious to fish, plant, or bird life. It also prohibits the use of any

vacuum or suction dredge equipment by any person in any river, stream, or lake unless authorized under a

permit by the department in compliance with the regulations adopted pursuant to California Fish and

Game Code Section 5653.9.

Contaminated groundwater is not migrating to surface water. In addition, no dredging operation or other

actions that will impact surface water are planned as remedial actions in this RIfFS. Therefore, this is not

considered a potential ARAR.

7.3.2.2 Biological Resources ARARs

Alameda Point Site 25/Annex IR-02 is currently a developed residential complex covering nearly 40

percent of the property. The terrestrial habitats at the facility are limited to paved corridors, residential

buildings, railroad track corridors, and landscaped areas. Biological resources and sensitive habitats at

the Alameda Point Site 25/Annex IR-02 were identified through various field reconnaissance surveys

performed in 1984 through 1994. The site houses 3 species of small mammals and approximately 48 bird

species, and does not support any endangered species listed in Cal. Code Regs. Tit.l4, § 670.1. However,

the site's location in close proximity to a sensitive habitat (Oakland Harbor and the San Francisco Bay) is

considered in the analysis.
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Applicable or Relevant and Appropriate Requirements

Federal

Migratory Bird Treaty Act of 1972

The Migratory Bird Treaty Act (16 USC §§ 703-712) prohibits at any time, using any means or manner,

the pursuit, hunting, capturing, and killing or attempting to take, capture, or kill any migratory bird. This

act also prohibits the possession, sale, export, and import of any migratory bird or any part of a migratory

bird, as well as nests and eggs. A list of migratory birds for which this requirement applies is found at 50

CFR § 10.13. It is the DaN's position that this Act is not legally applicable to DON actions; however,

Executive Order No. 13186 (dated January 10, 2001) requires each federal agency taking actions that

have or are likely to have a measurable effect on migratory bird populations to develop and implement,

within 2 years, a memorandum of understanding (MOU) with the United States Fish and Wildlife Service

(USFWS) to promote the conservation of such populations. The DON and the USFWS are in the process

of negotiating this MOU. In the meantime, the Migratory Bird Treaty Act will continue to be evaluated

as a potentially relevant and appropriate requirement for DON CERCLA remedial actions.

The San Francisco Bay is the staging area for migratory, native, and shoreline birds, including brown

pelicans, double-crested cormorants, California brown pelicans, and several species of gulls. Several

State- or federally-listed endangered species are known to inhabit the Bay. Considering the proximity of

the Bay to the sites, the Migratory Bird Treaty Act is determined to be relevant and appropriate for the

proposed Alternatives 2, 3, 4, 5, and 6. The remedial action will be designed to minimize potential effects

on these migratory bird species.

7.3.2.3 Coastal Resources ARARs

The San Francisco Bay and the delta comprise the West Coast's largest estuary, encompassing

approximately 1,600 square miles of waterways and draining over 40 percent of the fresh water in

California. In the estuary, the Sacramento and San Joaquin Rivers flow from Northern California's inland

valleys into the delta through a labyrinth of islands, sloughs, canals, and channels before emptying into

the San Francisco Bay and the Pacific Ocean. Fresh water from the rivers mingles with salt water from

ocean tides, creating a rich and diverse aquatic ecosystem. The San Francisco Bay is home to a diverse

ecological community and hosts a wide variety of habitats and plant and animal species.

Federal

Coastal Zone Management Act

The CZMA (16. USC §§ 1451-1464) specifically excludes federal lands from the coastal zone (16 USC §

1453[1]). Therefore, the CZMA is not potentially applicable to Alameda Point OU-5/Alameda Annex

IR-02. The CZMA is evaluated as a potentially relevant and appropriate requirement, if activities planned

at the Site will directly affect the costal zone. Section 1456(a)(1)(A) requires each federal agency activity

within or outside the coastal zone that affects any land or water use or natural resource to conduct its

7-36
P:\2002 Projects\22-052 RI FS Alameda Point\Report Text\Draft Final Submittal, 2004\Master9-07-04 v4.doc
Alameda Point Site 25/Annex Alameda Annex IR-02 Groundwater Rl'FS ---ERRG

'\
i ./>.,---- /



./

Applicable or Relevant and Appropriate Requirements

activities in a manner consistent, to the maximum extent practicable, with enforceable policies of

approved state management policies. A state coastal zone management program is developed under state

law guided by the CZMA and its accompanying implementing regulations in 15 CFR § 930. A state

program sets forth objectives, policies, and standards to guide public and private uses of lands and water

in the coastal zone. See Section 7.3.2.3 for the state coastal zone management program.

The Act requires federal agencies to conduct activities affecting the coastal zone consistent, to the

maximum extent practicable, with approved state management programs. A review of California Coastal

Commission quad maps shows that Alameda Point Site 25 and Alameda Annex IR-02 are not located

within the coastal zone, contamination is not migrating to a costal zone, and no remedial activities

planned at the Site would involve any direct impacts to the costal zone; therefore, the CZMA is not an

ARAR.

State

McAteer-Petris Act

The McAteer-Petris Act, Cal. Code Regs. Tit.7.2, § 66600-66661, the State management program for San

Francisco Bay, is contained in the Bay Conservation and Development Commission Bay Plan, enacted

pursuant to the McAteer-Petris Act of 1965. It establishes requirements for prescribed activities affecting

San Francisco Bay. It also plans policies limiting Bay filling and maintaining marshes and mudflats to

the fullest extent possible to conserve wildlife, abate pollution, and protect the beneficial uses of the Bay.

As discussed previously, Alameda Point Site 25/Alameda Annex IR-02 is located near, but not within, the

coastal zone; contamination is not migrating to the costal zone; and no remedial activities being

considered for the Site would directly impact the San Francisco Bay or associated mashes and mudflats.

Therefore, the McAteer-Petris Act is not a potential ARAR.

7.4. ACTION-SPECIFIC ARARS

The RIIFS report evaluates remedial action alternatives for Alameda Point Site 25/Alameda Annex IR-02.

Action-specific ARARs analysis is based on the six alternatives for the Site, as presented in Section 9:

•

•

•

Alternative 1 - No Action; involves no remedial action conducted for the area of investigation.

Alternative 2 - MNA with Institutional Controls. Monitoring is used to assess changes in
concentrations and locations of contaminants and parameters indicative of biological degradation
at the Site. Institutional controls are used to ensure that groundwater at the Site is not used as
potable water during implementation of the remedy.

Alternative 3 - Biosparging with Soil Vapor Extraction (SVE), MNA, and Institutional Controls.
Biosparging is used to enhance the contamination degradation rate to allow use of the shallow
groundwater as a potable water supply. Soil vapor extraction and treatment is used to ensure
protection of site residents from possible fugitive emissions. MNA and institutional controls are
used for similar purposes as for Alternative 2.

7-37
)

./
P:\2002 Projects\22-052 RI FS Alameda Point\Report Text\Draft Final Submittal, 2004\Master9·07-04 v4.doc
Alameda Point Site 2SJAnnex Alameda Annex IR·02 Groundwater RIIFS



Applicable or Relevant and Appropriate Requirements

• Alternative 4 - Biosparging with Nutrient/Microorganism Enhancement, SVE, MNA, and
Institutional Controls. Alternative 4 is identical to Alternative 3, with the exception of
introducing additional nutrients or microorganisms to the subsurface to accelerate the time for site
cleanup. MNA and institutional controls are used for similar purposes as for Alternative 2.

• Alternative 5 - Air Sparging, SVE, MNA, and Institutional Controls. Alternative 4 is similar to
Alternative 3, with the exception that air sparging (air injection at higher pressure relative to
biosparging) is used to both speed biodegradation and increase volatilization of dissolved
contaminants. MNA and institutional controls are used for similar purposes as for Alternative 2.

• Alternative 6 - Groundwater Pump and Treat, MNA, and Institutional Controls. Groundwater is
extracted at the plume centers, to remove dissolved contamination for on-site treatment and
subsequent discharge to the public-owned treatment works (POTW). MNA and institutional
controls are used for similar purposes as for Alternative 2.

Detailed descriptions of the remedial alternatives are provided in Section 9. A discussion of the

requirements determined to be pertinent to each alternative being evaluated, and how the alternative

complies with the requirement, is presented in this section. The potential federal and State Action

Specific ARARs are presented in Tables 7-5 and 7-6, respectively.

7.4.1. Alternative 1 - No Action

There is no need to identifY ARARs for the no action alternative because ARARs apply to "any removal

or remedial action conducted entirely on-site," and "no action" is not a removal or remedial action

(CERCLA Section 121(e), 42 USC § 9621 [e]). CERCLA Section 121 (42 USC § 9621) cleanup

standards for selection of a Superfund remedy, including the requirement to meet ARARs, are not

triggered by the no action alternative (USEPA, 1991 b). Therefore, a discussion of compliance with

action-specific ARARs is not appropriate for this alternative.

7.4.2. Alternative 2 - Monitored Natural Attenuation with Institutional Controls

The overall approach within Alternative 2 would rely on MNA to remediate benzene and naphthalene in

shallow groundwater. MNA involves periodic monitoring of contaminant concentrations and biologic

indicator parameters such as DO to determine if the plume is stable or decreasing, and to determine if

subsurface conditions are favorable for natural biodegradation of the contaminants. Institutional Controls

would prevent the installation of private groundwater wells, resulting in unacceptable health risks from

exposure to contaminants. Active response measures would not be implemented to collect, treat, or

contain the site benzene and naphthalene plumes. The elements of Alternative 2 requiring the

development of action-specific ARARs are:

• Monitoring of contaminant concentrations in the groundwater and vadose zone monitoring;

• Monitoring of natural attenuation parameters in the groundwater; and

• Implementation of institutional controls to ensure that groundwater at the Site is not used as
potable water during implementation of the remedy.

. \,
\ )
\.._---/
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Applicable or Relevant and Appropriate Requirements

Table 7-5
Proposed Federal Action-Specific ARARs

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 1 of 16

Alternative 1- No Action

Alternative 2- MNA with Institutional Controls

Alternative 3- Biosparging with SVE, MNA and Institutional Controls

Alternative 4- Biosparging with Nutrient Enhancement, SVE, MNA, and Institutional
Controls

Alternative 5- Air Sparging with SVE, MNA, and Institutional Controls

Alternative 6- Groundwater Pump and Treat with MNA and Institutional Controls

Action Requirement Prerequisite Citation ARAR Determination Comments

Resource Conservation and Recovery Act (42 U.S.C. §§ 6901-6991[i])*

On-site waste Person who generates waste shall determine Generator of waste.
generation if that waste is a hazardous waste.

Cal. Code Regs.
tit. 22, §
66262.10(a),
66262.11

A

2-6

RA TBC

Applicable for any operation where
hazardous waste is generated. There
is a potential for groundwater from one
or more on-site monitoring wells to be
classified as RCRA hazardous waste
due to localized concentrations of
benzene. The determination of whether
groundwater and/or other wastes
generated during the remedial activities,
such as excess soil cuttings from well
installation and treatment residues, are
hazardous will be made at the time the
wastes are generated.

Requirements for analyzing waste for
determining whether waste is hazardous.

Generator of waste. Cal. Code Regs.
tit. 22,
§ 66264.13 (a)
and (b)

2-6 Analytical results from generated
wastes will be compared to the TCLP
limits to determine if the wastes are
RCRA hazardous wastes.
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Applicable or Relevant and Appropriate Requirements

Table 7-5
Proposed Federal Action-Specific ARARs

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 2 of 16

Alternative 1- No Action

Alternative 2- MNA with Institutional Controls

Alternative 3- Biosparging with SVE, MNA and Institutional Controls

Alternative 4- Biosparging with Nutrient Enhancement, SVE, MNA, and Institutional
Controls

Alternative 5- Air Sparging with SVE, MNA, and Institutional Controls

Alternative 6- Groundwater Pump and Treat with MNA and Institutional Controls

Action

Hazardous
waste
accumulation

Site closure

Requirement

On-site hazardous waste accumulation is
allowed for up to 90 days as long as the
waste is stored in containers in accordance
with § 66262.171-178 or in tanks, on drip
pads, inside buildings, is labeled and dated,
etc.

Minimize the need for further maintenance
controls and minimize or eliminate, to the
extent necessary to protect human health
and the environment, postclosure escape of
hazardous waste, hazardous constituents,
leachate, contaminated rainfall or runoff, or
waste decomposition products to
groundwater or surface water or to the
atmosphere.

Prerequisite Citation ARAR Determination Comments

A RA TBC

Accumulate Cal. Code Regs. 2-6 All wastes generated such as purge
hazardous waste. tit. 22, water and soil cuttings will be

§ 66262.34 characterized and disposed of
appropriately within 90 days of
generation at an off-site facility.

Hazardous waste Cal. Code Regs. Not an ARAR. No land-based disposal
management tit. 22, units are planned for waste
facility. § 66264.111 (a) management.

and (b)

Clean closure During the partial and final closure periods,
all contaminated equipment, structures, and
soils shall be properly disposed of or
decontaminated by removing all hazardous
waste and residues.

Hazardous waste
management
facility.

Cal. Code Regs.
tit. 22,
§ 66264,114

Not an ARAR. The site is not a
hazardous waste management facility.

,r'O' "
(
',,>
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Applicable or Relevant and Appropriate Requirements

Table 7-5
Proposed Federal Action-Specific ARARs

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 3 of 16

Alternative 1- No Action

Alternative 2- MNA with Institutional Controls

Alternative 3- Biosparging with SVE, MNA and Institutional Controls

Alternative 4- Biosparging with Nutrient Enhancement, SVE, MNA, and Institutional
Controls

Alternative 5- Air Sparging with SVE, MNA, and Institutional Controls

Alternative 6- Groundwater Pump and Treat with MNA and Institutional Controls

Action Requirement Prerequisite Citation ARAR Determination Comments

A RA TBC

Container Containers of RCRA hazardous waste must Storage of RCRA Cal. Code Regs. 2-6 Appropriate containers will be used for
storage be: hazardous waste tit. 22, § wastes such as drill cuttings and purge

maintained in good condition,
not meeting small- 66264.171, .172, water that may be temporarily stored on

• quantity generator .173 site pending characterization and

• compatible with hazardous waste to be criteria before appropriate transport and disposal.
stored, and treatment, disposal,

closed during storage except to add or
or storage

• elsewhere, in a
remove waste. container.

Inspect container storage areas weekly for Cal. Code Regs. 2-6 Containers of waste temporarily stored
deterioration. tit. 22, (for less than 90 days) on site will be

§ 66264.174 inspected weekly.

Place containers on a sloped, crack-free Storage in a Cal. Code Regs. 2-6 Appropriate secondary containment will
base, and protect from contact with container of RCRA tit. 22, be provided for all containers of waste
accumulated liquid. Provide containment hazardous waste § 66264.175 (a) temporarily stored on site.
system with acapacity of 10 percent of the not meeting small· and (b)
volume of containers of free liquids. quantity generator
Remove spilled or leaked waste in a timely criteria before
manner to prevent overflow of the treatment, disposal,
containment system. or storage

elsewhere.
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Applicable or Relevant and Appropriate Requirements

Table 7-5
Proposed Federal Action-Specific ARARs

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 4 of 16

Altemative 1- No Action

Altemative 2- MNA with Institutional Controls

Alternative 3- Biosparging with SVE, MNA and Institutional Controls

Alternative 4- Biosparging with Nutrient Enhancement, SVE, MNA, and Institutional
Controls

Alternative 5- Air Sparging with SVE, MNA, and Institutional Controls

Altemative 6- Groundwater Pump and Treat with MNA and Institutional Controls

Action Requirement Prerequisite Citation ARAR Determination Comments

Container
storage
(continued)

Use of tank
systems

A

Keep containers of ignitable or reactive Ignitable or reactive Cal. Code Regs.
waste at least 50 feet from the facility waste. tit. 22,
property line. § 66264.176

Keep incompatible materials separate. Cal. Code Regs.
Separate incompatible materials stored near tit. 22,
each other by a dike or other barrier. § 66264.177

At closure, remove all hazardous waste and Cal. Code Regs. 2-6
residues from the containment system, and tit. 22,
decontaminate or remove all containers and § 66264.178
liners.

Requirements for the design and installation Tank systems for Cal. Code Regs. 6
of new tank systems, including strength, transferring, storing, tit. 22,
tightness testing, damage control, support, or treating § 66264.192(a),
corrosion control, etc. hazardous waste. (b), (c), (e), (~,

and (g)

RA TBC

Not an ARAR. No ignitable or reactive
wastes will be generated during any of
the remedial alternatives considered for
the Site.

Not an ARAR. No incompatible wastes
will be generated during any of the
remedial alternatives considered for the
Site.

All wastes, containers, and liners will be
removed from the Site at the completion
of remedial activities.

Groundwater from one or more of the
wells may be classified as a
characteristic RCRA hazardous waste;
therefore, requirements of Cal. Code
Regs. tit. 22, § 66264.193 for
secondary containment of tanks and
associated tank systems (i.e., pipes)
would be potential ARARs for those
portions of the extraction system.

('
........ ~ ~'
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Applicable or Relevant and Appropriate Requirements

Table 7-5
Proposed Federal Action-Specific ARARs

Alameda Point Site 25/Annex IR-02 Groundwater RIIFS
Page 5 of 16

Alternative 1- No Action

Alternative 2- MNA with Institutional Controls

Alternative 3- Biosparging with SVE, MNA and Institutional Controls

Alternative 4- Biosparging with Nutrient Enhancement, SVE, MNA, and Institutional
Controls

Alternative 5- Air Sparging with SVE, MNA, and Institutional Controls

Alternative 6- Groundwater Pump and Treat with MNA and Institutional Controls

Action Requirement Prerequisite Citation ARAR Determination Comments

A RA TBC

Use of tanks Requirements for secondary containment of Tank systems for Cal. Code Regs. 6 Groundwater from one or more of the
or piping tank systems. transferring, storing, tit. 22, wells may be classified as a

or treating § 66264.193(b), characteristic RCRA hazardous waste;
hazardous waste. (c), (d), and (e) therefore, requirements of Cal. Code

Regs. tit. 22, § 66264.193 for
secondary containment of tanks and
associated tank systems (i.e., pipes)
would be potential ARARs for those
portions of the extraction system.

Requirements for secondary containment of Tank systems for Cal. Code Regs. 6 Any ancillary equipment, such as piping
ancillary equipment. transferring, storing, tit. 22, from awell to a treatment system in a

or treating § 66264. 193(D tank, that may convey RCRA
hazardous waste. hazardous waste will have appropriate

secondary containment

Use of tank Requirements for operation of tank systems, Tank systems for Cal. Code Regs. 6 Groundwater from one or more of the
systems including spill prevention and prohibitions of transferring, storing, tit. 22, wells may be classified as a

material that could cause failure. or treating § 66264.194(a) characteristic RCRA hazardous waste;
hazardous waste. and (b) therefore, requirements of Cal. Code

Regs. tit. 22, §66264.194 (a) and (b) for
would be potential ARARs for the
groundwater extraction and treatment
system.
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Applicable or Relevant and Appropriate Requirements

Table 7-5
Proposed Federal Action-Specific ARARs

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 6 of 16

Alternative 1- No Action

Alternative 2- MNA with Institutional Controls

Alternative 3- Biosparging with SVE, MNA and Institutional Controls

Alternative 4 - Biosparging with Nutrient Enhancement, SVE, MNA, and Institutional
Controls

Alternative 5- Air Sparging with SVE, MNA, and Institutional Controls

Alternative 6- Groundwater Pump and Treat with MNA and Institutional Controls

( .

........ _.-/.

Action Requirement Prerequisite Citation ARAR Determination Comments

A RA TBC

Use of tank Requirements for inspection of tank systems, Tank systems for Cal. Code Regs. 6 Groundwater from one or more of the
systems including inspection of overflow protection, transferring, storing, tit. 22, wells may be classified as a
(continued) corrosion, release, detection equipment, and or treating § 66264.195(a), characteristic RCRA hazardous waste;

cathodic protection. hazardous waste. (b), and (c) therefore, requirements of Cal. Code
Regs. tit. 22, § 66264.195 (a), (b) and
(c) for would be potential ARARs for the
groundwater extraction and treatment
system.

Requirements for response to leaks and Tank systems for Cal. Code Regs. 6 Groundwater from one or more of the
spills from tank systems, including removal transferring, storing, tit. 22, wells may be classified as a
of system from use if appropriate, or treating § 66264.196(b) characteristic RCRA hazardous waste;
containment, cleanup, emergency hazardous waste. except (b)(5) and therefore, requirements of Cal. Code
procedures, etc. (b)(7) Regs. tit. 22, § 66264.196 would be

potentially applicable for the
groundwater extraction and treatment
system.
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Applicable or Relevant and Appropriate Requirements

Table 7-5
Proposed Federal Action-Specific ARARs

Alameda Point Site 25/Annex IR-02 Groundwater RIIFS
Page 7 of 16

Alternative 1- No Action

Alternative 2- MNA with Institutional Controls

Alternative 3- Biosparging with SVE, MNA and Institutional Controls

Alternative 4- Biosparging with Nutrient Enhancement, SVE, MNA, and Institutional
Controls

Alternative 5- Air Sparging with SVE, MNA, and Institutional Controls

Alternative 6- Groundwater Pump and Treat with MNA and Institutional Controls

Action Requirement Prerequisite Citation ARAR Determination Comments

Use of tank
systems
(continued)

Monitoring

Requirements for closure and postclosure
care of tank systems decontamination, clean
closure, and leaving waste in place at
closure.

Requirements for monitoring groundwater,
surface water, and the vadose zone.

Tank systems for
transferring, storing,
or treating
hazardous waste.

Hazardous waste
treatment, storage,
or disposal facility.

Cal. Code Regs.
tit. 22,
§ 66264.197(a)
and (b)

Cal. Code Regs.
tit. 22, §
66264.97(b) (1)
(A), (b) (1) (D) (1)
and (2), (b) (4-7),
(e) (6), (12) (A)
and (B), (13) and
(15)

6

A RA TBC

Groundwater from one or more of the
wells may be classified as a
characteristic RCRA hazardous waste;
therefore, requirements of Cal. Code
Regs. tit. 22, § 66264.197 would be
potentially applicable for the
groundwater extraction and treatment
system.

Not an ARAR. The Site is not a
discrete waste management unit.
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Applicable or Relevant and Appropriate Requirements

Table 7-5
Proposed Federal Action-Specific ARARs

Alameda Point Site 25/Annex IR-02 Groundwater RifFS
Page 8 of 16

Alternative 1- No Action

Alternative 2- MNA with Institutional Controls

Alternative 3- Biosparging with SVE, MNA and Institutional Controls

Alternative 4- Biosparging with Nutrient Enhancement, SVE, MNA, and Institutional
Controls

Alternative 5- Air Sparging with SVE, MNA, and Institutional Controls

Alternative 6- Groundwater Pump and Treat with MNA and Institutional Controls

Action Requirement Prerequisite Citation ARAR Determination Comments

Monitoring
(continued)

Requirements for closure and postclosure
care of tank systems decontamination, clean
closure, and leaving waste in place at
closure.

Requirements for monitoring groundwater,
surface water, and the vadose zone.

Tank systems for
transferring, storing,
or treating
hazardous waste.

Hazardous waste
treatment, storage,
or disposal facility.

Cal. Code Regs.
tit. 22,
§ 66264.197(a)
and (b)

Cal. Code Regs.
tit. 22, §
66264.97(b) (1)
(A), (b) (1) (D) (1)
and (2), (b) (4-7),
(e) (6), (12) (A)
and (B), (13) and
(15)

6

A RA TBC

Groundwater from one or more of the
wells may be classified as a
characteristic RCRA hazardous waste;
therefore, requirements of Cal. Code
Regs. tit. 22, § 66264.197 for would be
potentially applicable for the
groundwater extraction and treatment
system.

Not an ARAR. The Site is not a
discrete waste management unit.
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Applicable or Relevant and Appropriate Requirements

Table 7-5
Proposed Federal Action-Specific ARARs

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 9 of 16

Alternative 1- No Action

Alternative 2- MNA with Institutional Controls

Alternative 3 - Biosparging with SVE, MNA and Institutional Controls

Alternative 4 - Biosparging with Nutrient Enhancement, SVE, MNA, and Institutional
Controls

Alternative 5 - Air Sparging with SVE, MNA, and Institutional Controls

Alternative 6- Groundwater Pump and Treat with MNA and Institutional Controls

Action Requirement Prerequisite Citation ARAR Determination Comments

Monitoring Requirements for a detection monitoring
program.

Requirements for an evaluation monitoring
program.

Hazardous waste
treatment, storage,
or disposal facility.

Hazardous waste
treatment, storage,
or disposal facility.

Cal. Code Regs.
tit. 22, §
66264.98(e) (1-5),
(i), 0), (k)(1-3),
(4)(A) and (D),(5),
(7)(C) and (D),
(n)(1), (2)(8), and
(C)

Cal. Code Regs.
tit. 22, §
66264.99(b),
(e)(1)-(6), (~(3),

and (g)

A RA TBC

Not an ARAR. The Site is not a
discrete waste management unit.

Not an ARAR. The Site is not a
discrete waste management unit.
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Applicable or Relevant and Appropriate Requirements

Table 7-5
Proposed Federal Action-Specific ARARs

Alameda Point Site 25/Annex IR-02 Groundwater RifFS
Page 10 of 16

Alternative 1- No Action

Alternative 2- MNA with Institutional Controls

Alternative 3- Biosparging with SVE, MNA and Institutional Controls

Alternative 4- Biosparging with Nutrient Enhancement, SVE, MNA, and Institutional
Controls

Alternative 5- Air Sparging with SVE, MNA, and Institutional Controls

Alternative 6- Groundwater Pump and Treat with MNA and Institutional Controls

Action Requirement Prerequisite Citation ARAR Determination Comments

Safe Drinking Water Act (42 U.S.C. § 300[f]-300Ul-26)*

Injection The underground injection control (UIC)
program prohibits injection activities that
allow movement of contaminants into
underground sources of drinking water that
may result in violations of MCLs or
adversely affect health.

An approved UIC
program is required in
states listed under
SDWA Section 1422.
Class I wells and
Class IV wells are the
relevant classifications
for CERCLA sites.
Class Iwells are used
to inject hazardous
waste beneath the
lowermost formation
that contains aUSDW
within 0.25 mile of the
well.

40 C.F.R.
§ 144.12,
excluding the
reporting
requirements in
§ 144.12(b) and
144.12(c)(1)

A RA

3-5

TBC

Injection wells for Altematives 2, 3, 5,
and 6would be designated as Class V
wells per 40 C.F.R. § 144.6(e). There
are currently no specific UIC program
technical requirements for injection into
Class Vwells that apply to this remedial
action. However, the general narrative
provisions of the federal UIC rules are
relevant and appropriate, in that
injection of air through Class Vwells
must not cause the shallow aquifer at
the Site to violate primary drinking
water MCLs established by USEPA.
This substantive requirement would be
satisfied by using oil-less compressors
to inject only clean ambient air.
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Applicable or Relevant and Appropriate Requirements

Table 7-5
Proposed Federal Action-Specific ARARs

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 11 of 16

Alternative 1- No Action

Alternative 2- MNA with Institutional Controls

Alternative 3- Biosparging with SVE, MNA and Institutional Controls

Alternative 4- Biosparging with Nutrient Enhancement, SVE, MNA, and Institutional
Controls

Alternative 5- Air Sparging with SVE, MNA, and Institutional Controls

Alternative 6- Groundwater Pump and Treat with MNA and Institutional Controls

Action Requirement Prerequisite Citation ARAR Determination Comments

Injection
(continued)

The UIC program regulates construction
of new Class IV wells and operation and
maintenance of existing wells.

Class IV wells are banned except for
reinjection of treated groundwater into the
same formation from which it was
withdrawn, as part of a CERCLA cleanup
or RCRA corrective action.

Prepare, maintain, and comply with
plugging and abandonment plan.

Class IV wells are
used to inject
hazardous or
radioactive waste into
or above a formation
that contains aUSDW
within 0.25 mile of the
well.

Class I wells.

40 C.F.R. §
144.13

40 C.F.R.
§ 144.13(c)

40 C.F.R.
§ 144.28(c),
§ 144.51(e)

A RA TBC

Not an ARAR. There is no drinking
water intake within 0.25 mile of the Site.

Not an ARAR. Groundwater will not be
reinjected as part of any remedial
alternative considered for the Site.

Not an ARAR. There are no Class I
wells at the Site, and none of the
remedial alternatives considered for the
site include installation of Class I wells.
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Applicable or Relevant and Appropriate Requirements

Table 7-5
Proposed Federal Action-Specific ARARs

Alameda Point Site 25/Annex IR-02 Groundwater RifFS
Page 12 of 16

Alternative 1- No Action

Alternative 2- MNA with Institutional Controls

Alternative 3- Biosparging with SVE, MNA and Institutional Controls

Alternative 4 - Biosparging with Nutrient Enhancement, SVE, MNA, and Institutional
Controls

Alternative 5- Air Sparging with SVE, MNA, and Institutional Controls

Alternative 6- Groundwater Pump and Treat with MNA and Institutional Controls

Action Requirement Prerequisite Citation ARAR Determination Comments

Injection
(continued)

Conduct appropriate geologic drilling logs
and other tests during construction.

Injection pressure may not exceed a
maximum level designed to ensure that
injection does not initiate new fractures or
propagate existing ones and cause the
movement of fluids into a USDW.
Continuously monitor injection pressure,
flow rate, and volume, and annual
pressure if required. Demonstration of
mechanical integrity is required every
5years. Groundwater monitoring may
also be required.

Comply with State underground injection
requirements.

40 C.F.R.
§ 146.12(d),
excluding the
reporting
requirements

40 C.F.R.
§ 146.13(a), (b),
(d)

40 C.F.R. § 147

A RA

3-5

TBC

The general narrative provisions of the
federal UIC rules are relevant and
appropriate, in that injection of air
through Class Vwells must not cause
the shallow aquifer at the Site to violate
primary drinking water MCLs
established by USEPA.

Not an ARAR. Injection pressures are
not anticipated to be of sufficient
pressure to cause movement of fluids
into a USDW.

Not an ARAR. The State has not
identified any underground injection
requirements.

'?~-"-'"

(
\......... _ •• .1

P:\2002 Projects\22-052 RI FS Alameda Point\Report Text\Draft Final Submittal, 2004\Master9-07-04 v4.doc
Alameda Point Site 25/Annex lR-02 Groundwater RIIFS

7-50



o o
Applicable or Relevant andAppropriate Requirements

Table 7-5
Proposed Federal Action-Specific ARARs

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 13 of 16

o

Alternative 1- No Action

Alternative 2- MNA with Institutional Controls

Alternative 3- Biosparging with SVE, MNA and Institutional Controls

. Alternative 4- Biosparging with Nutrient Enhancement, SVE, MNA, and Institutional
Controls

Alternative 5- Air Sparging with SVE, MNA, and Institutional Controls

. Alternative 6- Groundwater Pump and Treat with MNA and Institutional Controls

Action Requirement Prerequisite Citation ARAR Determination

A RA TBC

Clean Air Act (42 USC §§ 7401-7671)'

Discharge to Provisions of SIP approved by USEPA Major sources of air 42 USC §7410; 3-5
air under Section 110 of CM. pollutants. portions of

40 CFR § 52.220

Comments

These rules are considered relevant
and appropriate when the vapor
extraction and treatment system is used
as part the biosparging or air sparging
alternatives.

NMOS - primary and secondary
standards for ambient air quality to protect
public health and welfare (including
standards for particulate matter and lead).

BAAQMD Regulation Title 8

Contamination of air 40 C.F.R. § 50.4-
affecting public health 50.12
and welfare.

Not an ARAR. Federal NMOS are
non-enforceable standards.

Discharge to BACT shall be applied to any new source
air or modified source that results in an

emission with the potential to emit 10.0
pounds or more per highest day of
precursor organic compounds,
nonprecursor organic compounds, nitrogen
oxides, sulfur dioxide, PM10, or carbon
monoxide.

New source or
modified source.

BMOMD
Regulation 2,
Rule 2-301

3-5 Injection of air into the subsurface may
cause increased emissions from soil
gas at the Site. This will be mitigated
by use of avapor extraction system,
and this ARAR would be considered
applicable.
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Applicable or Relevant and Appropriate Requirements

Table 7-5
Proposed Federal Action-Specific ARARs

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 14 of 16

Alternative 1- No Action

Alternative 2- MNA with Institutional Controls

Alternative 3- Biosparging with SVE, MNA and Institutional Controls

Alternative 4- Biosparging with Nutrient Enhancement, SVE, MNA, and Institutional
Controls

Alternative 5- Air Sparging with SVE, MNA, and Institutional Controls

Alternative 6- Groundwater Pump and Treat with MNA and Institutional Controls

Action Requirement Prerequisite Citation ARAR Determination Comments

Discharge to
air (continued)

Aperson shall not emit from any source for
aperiod or periods aggregating more than
3minutes in any hour avisible emission
which is as dark as or darker than NO.1 on
the Ringelmann Chart or of such opacity as
to obscure an observer's view to an
equivalent or greater degree.

Aperson shall not emit particulate matter
from any source in excess of 343 mg/dscm
of exhaust gas volume. For incineration
operations, the actual measured
concentration of particulate matter in the
exhaust gas shall be corrected to the
concentration that the same quantity of
particulate matter would constitute in the
exhaust gas minus water vapor corrected to
standard conditions, containing 12 percent
carbon dioxide by volume, and as if no
auxiliary fuel had been used.

BAAQMD
Regulation 6-301

BAAQMD
Regulation 6
310.1

A RA

3-5

TBC

When the vapor extraction and
treatment system is operational, this
ARAR would be considered applicable.

Not an ARAR. No particulate matter
will be released to air as part of any
remedial activities proposed for the
Site.
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Applicable or Relevant and Appropriate Requirements

Table 7-5
Proposed Federal Action-Specific ARARs

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 15 of 16

Alternative 1- No Action

Alternative 2- MNA with Institutional Controls

Alternative 3 - Biosparging with SVE, MNA and Institutional Controls

Alternative 4- Biosparging with Nutrient Enhancement, SVE, MNA, and Institutional
Controls

Alternative 5 - Air Sparging with SVE, MNA, and Institutional Controls

Alternative 6- Groundwater Pump and Treat with MNA and Institutional Controls

Action Requirement Prerequisite Citation ARAR Determination Comments

Discharge to
air (continued)

Air stripping or
SVE

Aperson shall not discharge into the
atmosphere from any miscellaneous
operation an emission containing more than
6.8 kg/day and containing aconcentration
of more than 300 ppm total carbon on a dry
basis.

Any air stripping and SVE operations that
emit benzene, vinyl chloride,
perchloroethylene, methylene chloride,
and/or trichloroethylene shall be vented to a
control device that reduces emissions to
the atmosphere by at least 90 percent by
weight.

Any air stripping and SVE operations with a
total organic compound emission greater
than 15 pounds per day shall be vented to
acontrol device that reduces the total
organic compound emission to the
atmosphere by at least 90 percent by
weight.

BAAQMD
Regulation 8-2
301

BAAQMD
Regulation 8-47
301

BAAQMD
Regulation 8-47
302

A RA

3-5

3-5

TBC

Not an ARAR. No carbon will be
discharged to air as a result of any of
the remedial activities planned for the
Site.

When the vapor extraction and
treatment system is operational, this
requirement would be potentially
relevant and appropriate.

When the vapor extraction and
treatment system is operational, this
requirement would be potentially
relevant and appropriate.
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Applicable or Relevant and Appropriate Requirements

Table 7-5
Proposed Federal Action-Specific ARARs

Alameda Point Site 25/Annex IR-02 Groundwater RifFS
Page 16 of 16

Alternative 1- No Action

Alternative 2- MNA with Institutional Controls

Alternative 3- Biosparging with SVE, MNA and Institutional Controls

Alternative 4- Biosparging with Nutrient Enhancement, SVE, MNA, and Institutional
Controls

Alternative 5- Air Sparging with SVE, MNA, and Institutional Controls

Alternative 6- Groundwater Pump and Treat with MNA and Institutional Controls

Action

PlJr stripping or
SVE

Requirement

A person shall not aerate contaminated
soil, except as provided in Regulations
8-40-304 through 306.

Any air stripping or SVE operation shall
meet the monitoring and record keeping
requirements.

Any air stripping or SVE operation shall
follow the manual of procedures for
sampling, analysis, and emissions.

Prerequisite Citation ARAR Determination Comments

A RA TBC

More than 1cubic BAAQMD Not an ARAR. Concentrations of
yard of soil Regulation 8-40- volatile organic compounds, as
contaminated with 50 301 methane, measured no more than 3
ppmw organic content inches from the surface of the soil do
from other than a not exceed 50 ppmw. Therefore, the
known chemical with soil at the Site is not considered
less than 302 OF initial contaminated according to this
boiling point. More regulation.
than 8cubic yards if
less than 500 ppmw.
Does not apply to
accidental spills of 5
gallons or less.

BAAQMD 3-5 When the vapor extraction and
Regulation 8-47- treatment system is operational, this
500 ARAR would be considered applicable.

BAAQMD 3-5 When the vapor extraction and
Regulation 8-47- treatment system is operational, this
600 ARAR would be considered applicable.
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Applicable or Relevant and Appropriate Requirements

Table 7-6
Proposed State Action-Specific ARARs

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 1 of 4

\'" .".'

Action Requirement Prerequisite Citation ARAR
Determination

Comments

INSTITUTIONAL CONTROLS

Cal/EPA Department of Toxic Substances Control'

Land Use Aland use covenant imposing Property transfer
Covenants appropriate limitations on land by federal

use shall be executed and govemment to
recorded when remedial or non-federal entity.
removal action or other response
actions are undertaken, and
hazardous wastes or substances
will remain at the property at
levels which are not suitable for
unrestricted use of the land,

California Civil Code'

Cal. Code Regs, tit. 22,
§67391.1(a) and (e)(1)

Relevant and
appropriate

Cal. Code Regs. tit. 22 § 67391.1 provides for a land-use
covenant to be executed and recorded when remedial
actions are taken, and hazardous substances will remain at
the property at concentrations that are unsuitable for
unrestricted use of the land. The substantive provisions of
this regulation have been determined to be "relevant and
appropriate" state ARARs by the DON.

Land-use
controls

Provides conditions under which
land-use restrictions will apply to
successive owners of land.

Transfer property Cal. Civ. Code § 1471
from the DON to a
nonfederal agency.

Relevant and
Appropriate

Generally, Cal. Civ. Code § 1471 allows an owner of land to
make acovenant to restrict the use of land for the benefit of
acovenantee. The covenant runs with the land to bind
successive owners, and the restrictions must be reasonably
necessary to protect present or future human health or
safety or the environment as a result of the presence on the
land of hazardous materials, as defined in Cal. Health &
Safety Code § 25260. Substantive provisions are the
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Applicable or Relevant and Appropriate Requirements

Table 7-6
Proposed State Action-Specific ARARs

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 2of 4

Action

Land-use
controls
(continued)

Requirement Prerequisite Citation ARAR
Determination

Comments

following general narrative standard: "to do or refrain from
doing some act on his or her own land ... where (c) Each
such act relates to the use of land and each such act is
reasonably necessary to protect present or future human
health or safety or the environment as a result of the
presence of hazardous materials, as defined in Section
25260 of the California Health and Safety Code." This
narrative standard would be implemented through
incorporation of restrictive covenants in the deed and
Environmental Restriction and Covenant Agreement at the
time of transfer.

California Health and Safety Code'

Land-use
controls

Allows DTSC to enter into an
agreement with the owner of a
hazardous waste facility to restrict
present and future land uses.

Transfer property Cal. Health &Safety Code Relevant and
from the DON to a §25202.5 Appropriate
nonfederal agency.

The substantive provisions of Cal. Health & Safety Code §
25202.5 are the general narrative standards to restrict
"present and future uses of all or part of the land on which
the ... facility ... is located .. ."

(""""
\. ,
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Applicable or Relevant and Appropriate Requirements

Table 7-6
Proposed State Action-Specific ARARs

Alameda Point Site 25/Annex IR-02 Groundwater RifFS
Page 3of 4

Action Requirement Prerequisite Citation ARAR
Determination

Comments

Land-use
controls

(continued)

Provides astreamlined process to
be used to enter into an
agreement to restrict specific use
of property in order to implement
the substantive use restrictions of
Cal. Health &Safety Code
§25232(b)(1)(AHE).

Transfer property Cal. Health &Safety Code Relevant and
from the DON to a §§ 25222.1 and Appropriate
nonfederal agency. 25355.5(a)(1)(C)

Generally, Cal. Health &Safety Code §§ 25222.1 and
25355.5(a)(1)(C) provide the authority for the DTSC to
enter into voluntary agreements with land owners to restrict
the use of property. The agreements run with the land
restricting present and future uses of the land. The
substantive requirements of the following Cal. Health &
Safety Code § 25222.1 provisions are "relevant and
appropriate": (1) the general narrative standard:
"restricting specified uses of the property.. ." and (2) "... the
agreement is irrevocable, and shall be recorded by the
owner, ...as a hazardous waste easement, covenant,
restriction or servitude, or any combination thereof, as
appropriate, upon the present and future uses of the land."
The substantive requirements of the following Cal. Health &
Safety Code § 25355.5(a)(1)(C) provisions are "relevant
and appropriate": "...execution and recording of awritten
instrument that imposes an easement, covenant, restriction,
or servitude, or combination thereof, as appropriate, upon
the present and future uses of the land."

Prohibits certain uses of land
containing hazardous waste
without aspecific variance.

Hazardous waste
property.

Cal. Health &Safety Code Relevant and
§25232(b)(1)(AHE) Appropriate

Land-use restrictions will be used to prohibit the following
activities at the Site: installation of groundwater extraction
wells for potable water uses.
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Applicable or Relevant and Appropriate Requirements

Table 7-6
Proposed State Action-Specific ARARs

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
Page 4 of 4

Action

Land-use
controls

(continued)

Requirement

Provides processes and criteria
for obtaining written variances
from aland-use restriction and for
removal of the land use
restrictions.

Prerequisite

Transfer property
from the DON to a
nonfederal agency.

Citation

Cal. Health &Safety Code
§§ 25233(c) and 25234

ARAR
Determination

Relevant and
Appropriate

Comments

Cal. Health &Safety Code § 25233(c) sets forth "relevant
and appropriate" substantive criteria for granting variances
based upon specified environmental and health criteria.
Cal. Health & Safety Code § 25234 sets forth the following
"relevant and appropriate" substantive criteria for the
removal of a land-use restriction on the grounds that "...the
waste no longer creates a significant existing or potential
hazard to present or future public health or safety."

Note:
* Statutes and policies, and their citations, are provided as headings to identifY general categories ofproposed ARARs for the convenience of the reader.

Listing the statutes and policies does not indicate that the Navy accepts the entire statutes or policies as proposed ARARs; specific proposed ARARs are
addressed in the table below each general heading; only substantive requirements of specific citations are considered proposed ARARs.

Acronyms/Abbreviations:

(
'''- .. /

ARAR - applicable or relevant and appropriate requirement
BAAQMD - Bay Area Air Quality Management District
BACT - Best Available Control Technology
CAA - Clean Air Act
Cal. Code Regs. - California Code of Regulations
Cal. Fish & Game Code - California Fish and Game Code
CFR - Code of Federal Regulations
CWA - Clean Water Act
NPDES - National Pollution Discharge Elimination System
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ppm - parts per million
ppmw - parts per million by weight
RCRA - Resource Conservation and Recovery Act
SIP - State Implementation Plan
SVE - Soil Vapor Extraction
TCLP - toxicity characteristic leaching procedure
USC - United States Code
USEPA - United States Environmental Protection Agency



Applicable or Relevant and Appropriate Requirements

These actions are also included in Alternatives 3, 4, 5, and 6; therefore, the federal and State requirements

described in the following sections pertain to Alternatives 2, 3, 4, 5, and 6.

7.4.2.1 Groundwater Monitoring ARARs

Alternatives 2, 3, 4, 5, and 6 include a groundwater monitoring component. Federal and State

requirements that pertain to groundwater monitoring for corrective action programs are described in the

following sections.

Federal

Resource Conservation and Recovery Act

Portions of the RCRA groundwater protection standards contained in Cal. Code Regs. tit. 22 are not

considered to be relevant and appropriate for the Site. Although the hazardous constituents being

addressed by this action are similar or identical to those found in RCRA hazardous wastes, the Site is not

considered a discrete waste management unit.

RCRA requirements for identification and management of solid and hazardous wastes are also potential

federal action-specific ARARs identified for Alternative 2. Soil cuttings and wastewater generated in the

course of installing and developing monitoring wells would be subject to RCRA requirements at Cal.

Code Regs. tit. 22, § 66262.10(a) and § 66262.11 to determine whether such wastes should be classified

as hazardous.

The DON has determined that soil cuttings, decontamination water, and well purge water from the

Alameda Point Site 25/Annex IR-02 site would not be classified as RCRA-1isted hazardous wastes.

However, testing will be required to classify these materials with respect to the RCRA hazardous waste

characteristics. This determination would be made at the time the waste is generated. The appropriate

requirements outlined in Table 7-5 for storing, manifesting, and transporting this material for final

disposal will be followed if soil cuttings and well purge water are classified as RCRA characteristic

hazardous wastes. As discussed in Section 7.1.4.1, groundwater from some wells at the center of the

plume has the potential to be classified as a RCRA hazardous waste.

The soil cuttings and well development water generated under Alternative 2 would also be subject to State

action-specific requirements to determine if these materials are non-RCRA hazardous waste. The

appropriate management requirements of Cal. Code Regs. tit. 22, § 66264 would be evaluated as potential

ARARs should testing unexpectedly classify these materials as non-RCRA hazardous waste.
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Applicable or Relevant and Appropriate Requirements

7.4.2.2 Institutional Controls ARARs

The objective of institutional controls is to restrict current or future occupants from withdrawing or

reusing shallow groundwater during implementation of the remedy. The primary land use controls used

to meet this objective will likely consist of:

• Land use restrictions issued by the DON in the deed for the property and a land use control
covenant agreement with DTSC restricting future occupants from drinking or discharging the
shallow groundwater would be implemented.

• The transferee would be required to submit a groundwater management plan to the DON
addressing sampling and analysis requirements and appropriate disposal of contaminated
groundwater along with its request for approval. The transferee would then be required to abide
by the approved groundwater management plan and any other conditions ofapproval.

• A periodic review of the institutional controls would be performed at a frequency to be
determined during the remedial design to ensure long-term compliance with institutional controls
and the monitoring program. Institutional controls would also be evaluated as part of the
comprehensive 5-year review.

State

State statutes that have been accepted by the DON as ARARs for implementing institutional controls and

entering into an Environmental Restriction Covenant and Agreement with DTSC include substantive

provisions of the Cal. Civ. Code § 1471 and Cal. Health & Safety Code §§ 25202.5, 25222.1, 25233(c),

25234, and 25355.5. DTSC promulgated a regulation on April 19, 2003 regarding "Requirements for

Land Use Covenants" at Cal. Code Regs. tit. 22, § 67391.1. The substantive provisions of this regulation

have been determined to be "relevant and appropriate" state ARARs by the DON.

The substantive provisions of Cal. Civ. Code § 1471 are the following general narrative standard: " ... to

do or refrain from doing some act on his or her own land ... where .. , (c) Each such act relates to the use

of land and each such act is reasonably necessary to protect present or future human health or safety or

the environment as a result of the presence on the land of hazardous materials, as defined in Section

25260 of the Health and Safety Code." This narrative standard would be implemented through

incorporation of restrictive environmental covenants in the deed at the time of transfer. These covenants

would be recorded with the environmental restriction covenant and agreement and run with the land.

The substantive provisions of Cal. Health & Safety Code § 25202.5 are the general narrative standard to

restrict "present and future uses of all or part of the land on which the ... facility ... is located ...." These

substantive provisions will be implemented by incorporation of restrictive environmental covenants in the

Environmental Restriction Covenant and Agreement at the time of transfer for purposes of protecting

present and future public health and safety.

Cal. Health & Safety Code §§ 25222.1 and 25355.5(a)(1)(C) provide the authority for the state to enter

into voluntary agreements to establish land-use covenants with the owner of property. The substantive
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Applicable or Relevant and Appropriate Requirements

requirements of the following Cal. Health & Safety Code § 25222.1 provIsIons are "relevant and

appropriate": (1) the general narrative standard: "restricting specified uses of the property,..." and (2)

" ... the agreement is irrevocable, and shall be recorded by the owner, ... as a hazardous waste easement,

covenant, restriction or servitude, or any combination thereof, as appropriate, upon the present and future

uses of the land." The substantive requirements of the following Cal. Health & Safety Code §

25355.5(a)(l)(C) provisions are "relevant and appropriate": " ... execution and recording of a written

instrument that imposes an easement, covenant, restriction, or servitude, or combination thereof, as

appropriate, upon the present and future uses of the land." The DON will comply with the substantive

requirements of Cal. Health & Safety Code §§ 25222.1 and 25355.5(a)(l)(C) by incorporating the

CERCLA use restrictions (Section 8.2.2.2 of this ROD) into the DaN's deed of conveyance in the form

of restrictive covenants under the authority of Cal. Civ. Code § 1471 and into the environmental

restriction covenant and agreement. The substantive provisions of Cal. Health & Safety Code §§ 25222.1

and 25355.5(a)(l)(C) may be interpreted in a manner that is consistent with the substantive provisions of

Cal. Civ. Code § 1471. The covenants shall be recorded with the deed and run with the land.

Cal. Health & Safety Code § 25233(c) sets forth "relevant and appropriate" substantive criteria for

granting variances from prohibited uses based upon specified environmental and health criteria. Cal.

Health & Safety Code § 25234 sets forth the following "relevant and appropriate" substantive criteria for

the removal of a land-use restriction on the grounds that " ... the waste no longer creates a significant

existing or potential hazard to present or future public health or safety."

In addition to being implemented through the Environmental Restriction Covenant and Agreement

between the DON and DTSC, the appropriate and relevant portions of Cal. Health & Safety Code

§§ 25202.5, 25222.1, 25233(c), 25234, and 25355.5(a)(l)(C) and Cal. Civ. Code § 1471 shall also be

implemented through the deed between the DON and the transferee.

U.S. EPA does not agree with the DON and DTSC that the sections of the Cal. Civ. Code and Cal. Health

& Safety Code cited above are ARARs because they fail to meet the criteria for ARARs pursuant to U.S.

EPA guidance (i.e., they are administrative, not substantive, requirements that establish a discretionary

way to implement land-use restrictions). However, USEPA agrees that the substantive provisions of the

recently promulgated regulation (Cal. Code Regs. tit. 22, § 67391.1) providing for the execution of a

land-use covenant between DON and DTSC is a "relevant and appropriate" state ARAR.

7.4.2.3 Conclusion

Alternative 2 being evaluated for Alameda Point Site 25/Annex IR-02 includes MNA and Institutional

Controls to monitor biological activity and contaminant degradation and to prevent unacceptable risk

from groundwater well installation. Applicability of RCRA requirements for identification and

management of hazardous wastes will be determined during the course of remedial action. No State

requirements that pertain to action-specific ARARs were identified by the DISC for this component;

however, potential state ARARs pertaining to institutional controls are recognized by DON.
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Applicable or Relevant and Appropriate Requirements

7.4.3. Alternative 3 - Biosparging, with Soil Vapor Extraction, Monitored Natural
Attenuation, and Institutional Controls

Alternative 3 utilizes biosparging to increase biological activity, and incorporates MNA and institutional

controls. To mitigate the potential effect of fugitive vapor emissions, a SVE system will be required

during the course of the remedial action. Because Alternative 3 incorporates all of the components of

Alternative 2, the ARARs listed in the previous section for Alternative 2 will also apply to Alternative 3.

Additional ARARs for Alternative 3 are presented below.

The SVE system will be used only to control fugitive emissions, and is not intended as a primary

treatment system. The SVE system will be run during startup of the biosparging system until baseline

conditions and the level of increased volatilization of contaminants from groundwater to soil gas is

understood. After system startup, the SVE system will be turned off when soil gas concentrations in

shallow soil gas monitoring probes are consistently below health-based criteria such as USEPA vapor

intrusion risk-based screening values for shallow soil gas. Soil gas will be monitored on a bi-weekly

basis. If concentrations exceed the health-based criteria, the SVE system will be turned on until

concentrations have been reduced below the health-based criteria. If Alternative 3 is selected in the ROD,

specific protocol and action levels will be developed in the remedial design.

\

7.4.3.1

Federal

Sparging and SVE ARARs

Clean Air Act

During operation of the SVE system, air monitoring for VOCs emitting from the SVE system will be

required, along with monitoring the effectiveness of the biosparging system. Off-gassing from the

biosparging system operation would be required to comply with the air emissions requirements of the

BAAQMD. Requirements that have been incorporated into the SIP and are therefore considered to be

federal ARARs include Rules 2-301, 6-301, 8-47-301, 8-47-302, 8-47-500, and 8-47-600. These

requirements and their applicability to Alternative 3 are discussed below.

40 CFR § 52.220 lists USEPA-approved State Implementation Plans (SIPs) for achieving National

Ambient Air Quality Standards (NAAQS) for certain critical air pollutants. NAAQS sets primary and

secondary standards for ambient air quality to protect public health and welfare. These are non

enforceable standards, and thus are detennined to be relevant and appropriate requirements if a SVE

system is installed.

Rule 8-47-301, 302 restricts emissions of specific compounds. It requires that any air stripping and SVE

operations that emit benzene, vinyl chloride, perchoroethylene, methylene chloride, and/or

trichloroethylene or any other total organic compounds with emissions greater than 15 pounds be vented

to a control device that reduces emissions to the atmosphere by at least 90 percent by weight.
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Applicable or Relevant and Appropriate Requirements

Rule 8-47-500 sets the protocols for monitoring and record keeping requirements, and 8-47-600 details

the manual of procedures for sampling, analysis, and emissions determination. The off-gassing from the

biosparging system is required to comply with BAAQMD requirements for air emissions. These

regulations are considered to be potentially relevant and appropriate State requirements.

Safe Drinking Water Act Underground Injection Control Regulations

Underground injection control (UIe) regulations established pursuant to the SDWA also constitute

potential federal action-specific ARARs for Alternative 3. The biosparge injection wells would be

designated as Class V wells per 40 C.F.R. § I44.6(e). There are currently no specific mc program

technical requirements for injection into Class V wells that apply to this remedial action. However, the

general narrative provisions of the federal UIC rules are relevant and appropriate, in that injection of air

through Class V wells must not cause the shallow aquifer at the Site to violate primary drinking water

MCLs established by USEPA. This substantive requirement would be satisfied by using oil-less

compressors to inject only clean ambient air.

7.4.3.2 Conclusions

Biosparging technology presented in Alternative 3 will be designed to minimize the release of volatiles to

the atmosphere. In addition to the ARARs identified for Alternative 2, the Clean Air Act (CAA) and

BAAQMD regulations discussed above are relevant and appropriate for the operation of a SVE system,

which will be included as part ofAlternative 3.

7.4.4. Alternative 4 - Biosparging with Nutrient/Microorganism Enhancement, SVE,
MNA, and Institutional Controls

Alternative 4 is identical to Alternative 3, with the exception of introducing additional nutrients or

microorganisms to the subsurface to accelerate the time for site cleanup. Because Alternative 4

incorporates all of the components of Alternatives 2 and 3, the ARARs listed in the previous sections for

Alternatives 2 and 3 will also apply to Alternative 4. There are no additional ARARs for Alternative 4.

7.4.5. Alternative 5 - Air Sparging with SVE, MNA, and Institutional Controls

Alternative 5 is identical to Alternative 3, with the exception that air sparging (air injection at higher

pressure relative to biosparging) is used to both speed biodegradation and increase volatilization of

dissolved contaminants. Because Alternative 5 incorporates all of the components of Alternative 3, the

ARARs listed in the previous sections for Alternatives 2 and 3 will also apply to Alternative 5. There are

no additional ARARs for Alternative 5.

7.4.6. Alternative 6 - Pump and Treat with MNA and Institutional Controls

Alternative 6 involves extracting groundwater from the plume centers to remove dissolved contamination

for on-site treatment and subsequent discharge to the POTW. Because Alternative 6 incorporates all of
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Applicable or Relevant and Appropriate Requirements

the components of Alternative 2, the ARARs listed in the previous section for Alternative 2 will also

apply to Alternative 6.

Waste streams generated in the course of implementing Alternative 6 (such as extracted groundwater and

spent granulated activated carbon) would be subject to RCRA requirements for identification and

management of solid and hazardous waste, as discussed for Alternative 2. In addition, groundwater from

one or more of the extraction wells may be classified as a characteristic RCRA hazardous waste;

therefore, substantive requirements of Cal. Code of Regs. Tit. 22 § 66264 would be potentially applicable

for any tanks, piping, or other ancilliary equipment that would transfer, store, or treat groundwater that

would be classified as RCRA hazardous waste.

7.5. SUMMARY

Controlling ARARs have been identified in the text of this section for each medium, location, and

proposed remedial action. Alternatives identified as remedial actions for this RIfFS do not involve any

significant discharge to surface water, groundwater, or air. The substantive provisions of the following

requirements were identified as potential relevant and appropriate, or to be considered, requirements that

affected the development ofRAOs for this action.

• RCRA (Cal. Code Regs. tit. 22, div. 4.5 and tit. 23, div. 3, Chapter (ch.) 15)

• SDWA (40 CFR § 141.61)

• USEPA Water Quality Requirements and Health Advisories (USEPA 822-R-04-005)

• The Migratory Bird Treaty Act (16 USC §§ 703)

• CAA (42 USC §741O)

• BAAQMD (Regulations 8-47-301,302,500,600)

• CallEPA Department of Toxic Substances Control Land Use Covenant regulations (Cal Code
Regs. Tit. 22, §67391.1 (a) and (e)(1)

• California Civil Code §1471

• California Health and Safety Code §25202.5, 25222.1, 25355.5(a)(1)(C), 25232(b)(1)(A)-(E),
25233(c), and 25234

• Portions of the shallow groundwater at Alameda Point Site 25/Annex IR-02 have been classified
as potentially suitable for drinking water purposes. Cleanup goals will be based on the most
conservative of potential ARARs evaluated herein for a drinking water scenario.

The Migratory Bird Treaty Act section 703 is considered relevant and appropriate because the site is

located near a sensitive migratory habitat. The Fish and Wild Life section 662 (USC § 403) and the

Harbor Act 33 (33 CFR § 322) were identified under the biological resources as potential ARARs because

of Alternatives 2 and 3.

o
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Applicable or Relevant and Appropriate Requirements

Actions evaluated as part of remedial Alternatives 2, 3, 4, 5, and 6 include installation and sampling of

groundwater wells. RCRA regulations may be applicable if any of the wastes generated exceed the

criteria for toxicity under Cal. Code Regs. tit. 22, § 66261.24(a)(l). RCRA regulations may also be

applicable to additional waste streams generated under Alternative 6.

Remedial Alternatives 3, 4, and 5 will involve the installation of a SVE system. The CAA (40 CFR

§ 52.220) is relevant and appropriate during the operation of SVE as a remedial alternative. BAAQMD

requirements to be met for emissions from the SVE system at the on-station treatment facilities include

potentially applicable federal ARARs in Rule 8. Air emissions from the SVE treatment system are

expected to be minimal. Control of fugitive emissions during the construction operation will be

performed by undertaking proper BACT measures.

Alternatives 2, 3, 4, 5, and 6 include institutional controls to limit use of groundwater as a potable water

supply in the short term. DTSC regulations in Cal Code Regs. Tit. 22, §67391.1 (a) and (e)(l), California

Civil Code §1471, and California Health and Safety Code §25202.5, 25222.1, 25355.5(a)(l)(C),

25232(b)(l)(A)-(E), 25233(c), and 25234 are potential ARARs for the development and enforcement of

institutional controls.
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8. IDENTIFICATION AND SCREENING OF
TECHNOLOGIES

This report was prepared in accordance with the USEPA's Guidance for Conducting Remedial

Investigations and Feasibility Studies under CERCLA (USEPA, 1988c), and requests from stakeholders

to evaluate both passive and active remedial technologies and/or processes to address Site contamination.

Because risk assessments performed prior to 2002 assumed that groundwater would not be used as a

potable water supply, these studies did not find risk levels greater than USEPA's risk management range.

As a result, the original scope of this report was to evaluate passive alternatives to remediate the Site

under the assumption that groundwater would not be used as a potable water supply. However, based on

stakeholder concern, the cleanup goals for this report were adjusted to consider the possible future use of

Site groundwater as a potable water supply.

The sections that follow detail:

• Remedial Action Objectives: Medium-specific and/or Site-specific goals for protecting human
health.

• General Response Actions (GRAs): Broad-based classes ofactions that will satisfy Site RAOs.

• Identification and screening of technology types and processes: Conducted for each of the GRAs
to develop remedial alternatives for groundwater at the Site.

8.1. REMEDIAL ACTION OBJECTIVES

RAOs are either medium-specific and/or site-specific goals for protecting human health and the

environment. Where possible, each RAO should specify: (1) each COPC; (2) the exposure route and

each receptor; and (3) an acceptable contaminant concentration or range of concentrations for each

exposure pathway and media.

The RAO developed for the project Site is based on previous investigations, with a primary emphasis on

the RIs for both Alameda Point OU-5 and the Alameda Annex. The previous ERAs performed for the

Site, based primarily on the lack of terrestrial receptors (Section 6.6), and subsequent comparison of

groundwater data against aquatic criteria (Section 5.8.2), concluded that no risks were posed to the

environment. Therefore, the RAOs in this report are designed to protect human health.

The groundwater RAO developed for the Site is to prevent exposure to groundwater contaminants in the

FWBZ at concentrations that pose an unacceptable risk to human health.
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Identification and Screening ofTechnologies

Groundwater RAO specifications include:

• COPCs: benzene and naphthalene

• Exposure routes and receptors: shallow well pumping from the FWBZ and subsequent use by a
resident, student, construction worker, landscape worker, or school worker. Based on previous
evaluations of groundwater beneficial uses (as discussed in Section 2), this exposure route has a
low probability of being completed; however, the exposure route is being retained for the RAO to
address the possibility of unapproved use of Site groundwater from the FWBZ as a potable water
supply.

• Acceptable chemical concentrations, or range of concentrations, for each exposure pathway and
media: State MCL for benzene (l flg/L), and the USEPA Health Advisory for naphthalene (100
flg/L). These threshold concentrations address risk associated with the potential unapproved use
of Site groundwater from the FWBZ as a potable water supply.

The RAO developed for indoor air at the Site is to prevent exposure to vapors volatilized from

groundwater at the Site at concentrations that pose an unacceptable risk to human health. As discussed in

Section 6, current risk to human health from the vapor intrusion pathway is within the USEPA's risk

management range (l0-4 to 10-6); however, increased volatilization of contaminants from the groundwater

may occur during implementation of an active remediation technology. The indoor air RAO is being

established to ensure protection of human health during implementation of the selected groundwater

remedy.

Indoor Air RAO specifications include:

• COPCs: benzene and naphthalene

• Exposure routes and receptors: volatilization of COPCs from the groundwater and migration
through the vadose zone and into buildings where residents, students, and workers can be
exposed.

• Acceptable contamination concentrations or range of concentrations for each pathway and
media: indoor air concentrations of benzene and naphthalene must be within USEPA's risk
management range (10-4 to 10.6), as modeled from measured soil gas concentrations using current
regulatory agency guidance. Site-specific trigger levels for soil gas will be developed in the
proposed plan and selected in the ROD. Remedial action monitoring will be performed at soil
gas probes. Soil gas concentrations in excess of the trigger levels will prompt a contingency
action to prevent exposure to volatilized contaminants from the groundwater during
implementation of an active remediation technology.

o
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Identification and Screening ofTechnologies

8.2. GENERAL RESPONSE ACTIONS

The following GRAs were identified for the Site:

• No Action: The NCP requires inclusion of the no action response among the alternatives
evaluated in every FS (40 CFR Subsection 300,430[e][6]). The no action response provides a
baseline for comparison to the other remedial response actions.

• Institutional Actions: Land use controls (consisting of either institutional or engineering controls)
that limit exposure to contaminated groundwater, and Site monitoring of groundwater
contaminant concentrations.

• Groundwater Containment and/or Removal, Treatment, and Disposal: The physical restriction of
contaminated groundwater to its present location. This GRA may also include groundwater
extraction that contains groundwater contamination and involves its removal, treatment (if
required), and disposal. The treatment and disposal could be performed either on- or off-site.

• Saturated Soil Removal, Treatment, and Disposal: The physical removal of saturated soil, and
the associated treatment (if required) and disposal of the waste. The treatment and disposal could
be performed either on- or off-site.

• In situ Treatment: The "in place" treatment of contaminated groundwater and/or saturated zone
soil using a variety ofphysical, chemical, and biological methods.

For each of the GRAs listed above, specific remedial technologies or processes have been selected for

evaluation, as presented in Table 8-1. The technologies and/or processes determined to be viable for the

project Site will be used to form the remedial alternatives presented in Scction 9.

8.3. IDENTIFICATION AND SCREENING OF TECHNOLOGY TYPES AND PROCESSES

A brief description of the technologies and/or processes selected for evaluation is provided below. The

technologies and/or processes were evaluated on the criteria of general effectiveness, cost, and

implementability.

8.3.1. No-Action

As discussed above, evaluation of the no action response is required by the NCP to provide a baseline for

comparison to other response actions. Under the no action response, no actions would be conducted to

contain, remove, or treat groundwater contamination at the Site, no additional institutional controls would

be established, and no monitoring would be required at the Site.

"No-Action" General Screening

Effectiveness:
Cost:

Implementability:
Retained for Further Analysis:

Low
Low
High
Yes (to provide a baseline for comparison to other response actions)
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8.3.2. Institutional Actions

Actions taken to limit exposure to the hazardous substances in the Site groundwater can be achieved by

land use controls, consisting of either institutional controls or engineering controls. In addition, site

monitoring is used to track the effectiveness of the remedy alternative or to ensure that hazardous

substances in the Site groundwater do not migrate and impact human or ecological receptors. The

institutional actions are discussed in more detail below.

8.3.2.1 Institutional Controls

Institutional controls, as defined by the U.S. Department of Defense (000, 200 I), are non-engineering

measures limiting potential exposures to a site or media of concern, or ensure that engineering measures

designed to remediate a site, or limit access to a site, remain in place. Similarly, the USEPA defines

institutional controls as "non-engineering measures designed to prevent or limit exposure to hazardous

substances left in place at a site, or assure effectiveness of a selected remedy."

Examples of institutional controls include easements, covenants (enforced by law with allowance for

recovery of damages), equitable servitudes (only enforceable in equity; remedy may be an injunction or

requirement for compliance), notices (in the deed or in local newspapers), zoning, educational materials,

permits (such as construction, well drilling, and excavation permits), and agreements with regulators.

Advising the public of the presence of groundwater contamination at the Site (specifically benzene and

naphthalene), and restricting excavation, construction, and installation of irrigation, industrial, and

drinking water wells through deed restrictions and land-use covenants, would effectively reduce the risks

associated with exposure to contaminated groundwater. The risk associated with the off-Site flow of

contaminants (e.g., migration to the Oakland Inner Harbor) would not be reduced by deed restrictions.

However, groundwater contamination does not appear to be migrating (see Section 4). Deed restrictions

can be an effective tool when exposure pathways are not complete and are not predicted to be complete in

the future.

Examples of deed restrictions that would prohibit shallow groundwater use include:

• Restrictions on construction of extraction wells screened in the FWBZ area of contamination.

• Restrictions on extraction (except for required construction dewatering), use, or consumption of
water from the FWBZ.

• Restrictions on the disposal of extracted groundwater from construction site dewatering into the
waters of the State, except in compliance with the California Water Code and the NPDES of the
USEPA.

• Restrictions on engaging in any excavation below the water table without an excavation permit.

Because deed restrictions can be an effective tool, they are retained for further analysis. However,

because deed restrictions alone will not provide a long-term remedy, they will be considered for use with

other technologies or processes.
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"Institutional Controls" General Screening

Effectiveness:
Cost:

Implementability:
Retained for Further Analysis:

8.3.2.2 Engineering Controls

High in situations with low risk to humans and the environment
Low compared to other more aggressive remedial technologies
High
Yes

/

Engineering controls, such as vapor barriers or passive gas collection systems, may serve to mitigate

vapor intrusion from the subsurface into indoor air. Retrofitting existing structures with such systems

would be labor-intensive and costly; however, installation of such systems during the construction of new

structures would be, in comparison, easier to implement and less costly. Because current conditions do

not pose an unacceptable risk to human health via the vapor intrusion pathway, implementation of these

type of engineering controls would not be required as a stand-alone remedy. Any active remedial

technology that could increase volatilization of groundwater contamination in excess of acceptable levels

would require a contingency action to mitigate these risks. Such contingency actions will be evaluated in

conjunction with the remedial technology prompting the action. Therefore, engineering controls designed

to mitigate vapor intrusion from the subsurface into indoor air are eliminated from further analysis.

Additional engineering controls include access restrictions, such as fencing and other physical barriers,

that can be effective in limiting access to contaminated media. Because the Site involves groundwater

contamination and there are no surface discharges, access restrictions would not be effective in preventing

exposure to groundwater contamination. Fencing and other physical barriers will be incorporated as part

of any active remedial technology that involves intrusive Site activities, consistent with standard health

and safety practices, in order to limit access to contaminated media.

Because access restrictions would not be effective as a stand-alone remedy, although they are economical

and easy to implement, they are eliminated from further analysis.

"Engineering Controls" General Screening

Effectiveness:
Cost:

Implementability:
Retained for Further Analysis:

8.3.2.3 Site Monitoring

High in situations with low risk to humans and the environment
Moderate; dependent on type of control and Site-specific conditions
Moderate to High
No

Under CERCLA, site monitoring is a required component for any site remedy. Short-term monitoring is

conducted to ensure that potential risks to human health and the environment are controlled while a site

remedy is being implemented. Long-term monitoring can be used to track site contaminants after an

active remedial technology has been used.
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Monitoring would evaluate the potential phases of a completed groundwater-to-human inhalation!

ingestion pathway that includes groundwater and soil gas migration. Soil gas concentrations would be

monitored through properly located and constructed soil gas wells to evaluate the possible volatilization

of groundwater contaminants. Groundwater contaminant concentrations would be monitored through

properly located and constructed wells.

Because groundwater and/or soil gas site monitoring can be effective, is easy to implement, and is cost

effective, it is retained for further analysis. However, because site monitoring alone will not provide a

long term remedy, it will be considered for use with other technologies or processes.

Monitoring for the Site has already begun under the Alameda Point Basewide Groundwater Monitoring

Program, and will continue through implementation of the remedial alternative selected in this report.

"Site Monitoring" General Screening

Effectiveness: Highly effective in situations with low risk to humans and the
environment

Cost: Moderate; dependent on timeframe for and extent of required
monitoring

Implementability: High
Retained for Further Analysis: Yes

8.3.3. Groundwater Containment andlor Removal, Treatment, and Disposal

Groundwater containment options include passive physical barriers (such as slurry walls or sheet piling)

and the active extraction methods (such as extraction wells and phytoremediation) to control groundwater

flow. Because of the relative stability of the plume, containment responses alone would not serve to

address the groundwater RAO, and passive physical barriers were eliminated during the initial screening

process. However, active extraction methods that can also remove contaminated groundwater from the

subsurface are discussed in more detail in the following subsections.

8.3.3.1 Groundwater Pump and Treat Systems

Historically, pump and treat systems have been the most common method for containment and removal of

contaminants in groundwater. Pump and treat systems are designed to extract groundwater containing

dissolved contaminants from the subsurface and deliver water to the surface for treatment. In general,

electric submersible pumps are used for high-flow conditions, and reciprocating electric or pneumatic

pumps are used for low-flow conditions. Extraction of groundwater creates an inward gradient of the

water table, reducing the potential for contaminant migration. Extracted groundwater can be treated on

site using granular activated carbon (GAC) filtration or air-stripping, or in some cases can be pumped to

an off-site wastewater treatment facility. The goal of a pump and treat system designed primarily to

remove groundwater contamination, as compared to systems designed primarily for containment, is to

maximize the rate of contaminant removal and minimize the volume of groundwater requiring treatment

.'
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Identification and Screening ofTechnologies

(Air Force Center for Environmental Excellence [AFCEE] and the Defense Logistics Agency [DLA],

2001).

Extensive performance data have shown pump and treat systems to be most effective at removing floating

free product and dissolved contaminants from porous soils. While pump and treat systems are effective in

removing dissolved contaminant mass from permeable soil layers, the dissolution of contaminants from

less permeable soil layers is limited by much slower diffusion processes. As a pump and treat system

continues to operate, the efficiency diminishes as less contaminant mass is removed for the same volume

of extracted groundwater. For this reason, pump and treat systems have, in many cases, resulted in

greater costs over the entire implementation timeframe compared to more aggressive in situ treatment

methods. Further, pump and treat systems intended for removal of contaminant mass have not typically

been successful as stand-alone remedies (AFCEE and DLA, 2001).

The effectiveness of pump and treat systems may be limited at the Site, considering the eXIstmg

heterogeneous and low-permeability soils producing low groundwater yields, the absence of floating free

product or significant contaminant migration, the inefficiencies of pump and treat systems in removing

low concentrations of dissolved contaminants from groundwater, and the additional time and resulting

higher costs to achieve cleanup goals. However, pump and treat systems would minimize the potential

for fugitive emissions into nearby residences and would not require the use of vapor extraction and

treatment systems (as are typically used for sparging systems). Considering the current Site use and the

need to effectively control potential fugitive emissions, pump and treat systems are being retained for

further analysis, primarily to be compared with sparging technologies.

"Pump and Treat" General Screening

Effectiveness: Moderate due to asymptotic approach to cleanup goals
Cost: High given the longer timeframe to achieve cleanup goals

Implementability: Moderate
Retained for Further Analysis: Yes (to compare with sparging technologies)

8.3.3.2 Phytoremediation

Phytoremediation uses vegetation and its associated microbiota, soil amendments, and agronomic

techniques to remove, contain, and/or reduce the toxicity of contaminants. At this Site, phytoremediation

would provide hydraulic control via root structure water extraction. Removal of contaminant mass

through phytotransformation is theoretically possible. However, itwould be limited at the Site due to the

depth of contamination and the shallow penetration ofroot structures (USEPA, 200 Ia).

Implementing phytoremediation requires identifying plants that have a high evapotranspiration rate and

are suitable for the project area. Hybrid poplar trees are commonly used for remediation of groundwater,

but other trees such as eucalyptus have also been studied. Depending on factors such as growth stage and

climate, one hybrid poplar tree, with roots located in groundwater, can have a transpiration rate of
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approximately 26 gpd, thus altering the water table and creating a hydraulic containment zone (US EPA,

2000). The plants, trees, or shrubs used in phytoremediation remove water primarily during the growing

season. The range of plants and area and density of planting must be designed to ensure that the water

table is drawn down sufficiently during the growing season to prevent contaminated groundwater from

escaping into the planting zone during the winter.

Although removal of contaminant mass is possible with phytoremediation, the root zone depth can be a

limiting factor. Tree root structures may only extend 3 to 6 feet bgs, with 90 percent of the roots only

extending 2 feet bgs (USEPA, 2000). Hybrid poplar trees have deeper root structures and may extend 15

feet bgs (USEPA, 200Ia), but the contaminant mass at the Site is concentrated near 20 feet bgs.

Though phytoremediation is possible for hydraulic containment and would improve the aesthetic

appearance of the area, it would not substantially contribute to containment of contaminants

(contaminants are relatively stable to begin with), and would not remove significant contaminant mass

from the subsurface. In addition, both the current and future Site use (residential housing) would limit the

amount of open space available to plant trees over a large portion of the Site.

While implementation costs for phytoremediation are lower than for other technologies, the Site-specific

conditions (most notably, the depth of groundwater contamination and space limitations) would render it

ineffective and difficult to implement. Phytoremediation is therefore not retained for further analysis.

"Phytoremediation" General Screening

Effectiveness:
Cost:

Implementability:
Retained for Further Analysis:

Low
Low
Moderate in areas with surface obstructions (e.g., residential housing)
No

8.3.4. Saturated Soil Removal, Treatment, and Disposal

Removal of soil within the saturated zone is applicable primarily to sites where soil source areas are

contributing to groundwater contamination. Excavation of the affected soils would eliminate ongoing

sources, and dewatering would remove groundwater that infiltrates into the excavation.

If Site soils do not retain their integrity during excavation, shoring or sheet piling would be placed around

the perimeter of the excavation to stabilize the opening and reach the final depth of excavation. All

excavated materials would likely require transportation and disposal to an off-site treatment and disposal

facility, or might be considered for on-site treatment and/or disposal, if an acceptable option could be

found within Alameda Point. Off-site treatment of soils typically involves thermal desorption or aeration

to remove volatile contaminants, which can then be destroyed through various combustion methods. This

alternative requires significant transportation and processing costs, and is most applicable to heavily

contaminated soils. Extracted groundwater removed during excavation dewatering can be treated on site
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using GAC filtration or air-stripping, or in some cases can be pumped to an off-site wastewater treatment

facility.

Excavation of saturated soil is typically performed for source or "hot spot" areas that continue to leach

contaminants into groundwater. As presented in Section 4.3, a comparison of naphthalene concentrations

in soil and groundwater indicates that the majority of naphthalene contamination is dissolved in

groundwater, and not adsorbed onto soil. This finding is consistent with the conceptual site model of an

aging plume with no significant ongoing soil sources. In addition, the depth of contamination within the

saturated zone (at 20 feet bgs), coupled with the current Site use, would make excavation of saturated

soils difficult to implement. Therefore, excavation of saturated soils is not retained for further analysis.

"Saturated Soil Removal. Treatment. and Disposal" General Screening

Effectiveness:
Cost:

Implementability:
Retained for Further Analysis:

8.3.5. In Situ Treatment

Low for the Site
High given the Site conditions (depth ofcontamination, Site use)
Moderate for small excavations; more difficult for larger areas
No

In situ technologies and/or processes can be applied without removing contaminants or contaminated

media from their on-Site locations. Some in situ technologies can achieve a considerable cost savings by

eliminating the need for physical removal, transport, and off-site destruction of contaminated media.

Also, as more sites are remediated using in situ technologies, more data become available regarding the

efficiency of such methods.

There is favorable evidence to support the viability of in situ biological treatment, particularly in

remediating petroleum hydrocarbons and BTEX compounds. Furthermore, USEPA's "Treatment

Technologies for Site Cleanup Annual Status Report" documented an increase in the use of in situ

treatment (USEPA, 2001b).

A 5-year moving average of the percentage of in situ treatment technologies being employed showed a

generally steady increase from 28 percent (Fiscal Year 1985-1988) to 51 percent (Fiscal Year 1995

1999). During this period, BTEX compounds were the second most common contaminant treated at

Superfund sites (USEPA, 2001b). The most common form of in situ biological treatment involves

injection of air into the subsurface to convert conditions from anaerobic (generally less than 0.5 mg/L

DO) to aerobic, and/or physically volatilize contaminants. Biological treatment technologies are proven

to be less disruptive to Site activities and less expensive for less time-critical remedial actions.

8.3.5.1 Monitored Natural Attenuation

MNA involves the careful tracking of natural in situ processes that degrade and/or contain groundwater

contamination. These processes are commonly referred to as natural attenuation, and act without human
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intervention in soil and groundwater to reduce the mass, toxicity, mobility, volume, or concentration of

contaminants. Contaminants have varying tendencies toward natural attenuation; the more difficult

contaminants are considered recalcitrant.

In situ natural attenuation processes include biodegradation, dispersion, dilution, adsorption,

volatilization, and chemical or biological stabilization or destruction. Chemical or biological destruction

involves microorganisms that consume and degrade contaminants either aerobically or anaerobically. In

the case of petroleum contamination, constituents are transformed into harmless by-products such as

carbon dioxide and water.

Natural attenuation has been shown to be a dominant process at petroleum-contaminated sites. During the

past 10 years, remediation of petroleum-contaminated sites has shifted from physical removal techniques

for affected media to the removal of "source areas" and the use of MNA to address residual

contamination (Lawrence Livem10re ~ational Laboratory [LLNL], 1999). The RWQCB, in an effort to

facilitate petroleum site closures and reduce costs, has published guidance for establishing low-risk soil

and groundwater sites. If low-risk groundwater criteria are met, the guidance promotes MNA.

MNA is retained for consideration as a remedial altemative; however, it may not be able to fully address

certain anaerobic areas at the Site, such as zones near 20 feet bgs.

"MNA H General Screening

Effectiveness:
Cost:

Implementability:
Retained for Further Analysis:

Moderate
Low
High
Yes

/ \,
\~-)

8.3.5.2 Air Sparging with Soil Vapor Extraction

Air sparging involves the use of injection wells to introduce clean air into the saturated zone, primarily to

volatilize contamination for collection via SVE, and secondarily to promote aerobic biodegradation. If

sparging is performed at lower pressures to enhance aerobic biodegradation with a lower potential for

volatilizing contaminants, it is referred to as biosparging (see Section 8.3.8.3). Air sparging injects air

vertically or horizontally into the aquifer at a pressure above the local hydrostatic head. The air travels

from the injection point through the aquifer and moves to the hydrostatic surface.

Air sparging typically requires a soil vapor extraction/recovery system to capture and treat contaminants

transferred to the vapor phase. This would consist of vapor extraction wells positioned within and around

the treatment area, and post-extraction vapor treatment, such as catalytic oxidation or GAC filtration. If

air sparging were used at the Site, vapor extraction/recovery and treatment would be needed to protect the

nearby residents from fugitive benzene emissions.
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Removal mechanisms associated with in situ air sparging have been investigated both in the laboratory

and in field applications, and have been found to be effective (Fields et aL, 2002), Air sparging, like

many in situ remediation technologies is limited by subsurface heterogeneities, particularly low

permeability soiL Low-permeability and heterogeneous subsurface conditions inhibit efficient flow of air

and result in areas of discontinuous remediation,

Typical factors to consider for an air sparging system are:

• Plume size

• Vadose zone permeability

• Depth of contamination and Site-specific geology/hydrogeology

• Contaminant volatility and solubility

• Injection well design (radius of influence ofsparging wells)

• Soil heterogeneity (may cause certain zones to be relatively unaffected)

• Presence of dense non-aqueous phase liquids (DNAPLs), which are difficult to sparge because
they are usually concentrated above less permeable subsurface zones

• Air-saturation data from the saturated zone, collected during an air sparging test, using a neutron
probe

Because of the relatively high air injection pressure and the resulting increased fugitive emissions at the

Site, air sparging poses increased risks to Site occupants relative to other technologies. However, air

sparging may reduce overall cleanup time relative to other technologies, and could be feasible in areas at

the Site that are currently unoccupied. Therefore, air sparging is retained for further analysis, primarily to

be used in comparison with the biosparging technology.

"Air Sparging" General Screening

Effectiveness: Highly effective for volatile contaminants (Henrys constant greater
than 100 atmospheres)

Cost: Moderate; size of the Site influences cost
Implementability: Moderately implementable in areas where fugitive emissions are less

ofa concern; low to moderate implementability in areas with
sensitive receptors (such as residents)

Retained for Further Analysis: Yes (to compare with biosparging technology)

8.3.5.3 Biosparging with Soil Vapor Extraction

Biosparging involves injection of air into the saturated zone, similar to air sparging, but at lower pressures

to minimize the possibility of volatized contaminants passing through the vadose zone. Biosparging

enhances in situ biodegradation by increasing DO in the saturated zone, and increasing volatilization of

contaminants into the vapor phase where they rise into the vadose zone and undergo further

biodegradation. Whereas air sparging is designed to push volatilized contaminants through the vadose
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zone for subsequent collection and treatment, biosparging is designed to push air (oxygen) into the

saturated zone to promote treatment via biodegradation. Injection pressure is optimized to overcome

hydraulic head, and radius of influence is driven by oxygen diffusion into the formation. Because air

injection rates are optimized to promote biodegradation in the saturated zone, fugitive emissions are

minimized. However, due to the proximity to Site residents, vapor extraction/recovery and treatment

would be needed if biosparging were used at the Site to ensure protection of the nearby residents from

potential fugitive emissions. Due to the lower potential for fugitive emissions, the vapor extraction

system associated with the biosparging remedy may not require continuous operation during sparging

(which is necessary for air sparging systems). A reduction in operation time for the vapor extraction

system, if deemed appropriate based on acceptable soil gas monitoring results, would result in a

potentially significant cost reduction relative to air sparging systems.

The effectiveness ofbiosparging generally depends on several primary factors:

• Plume size

• Soil permeability, which determines the rate at which oxygen can be supplied to the subsurface
microorganisms.

• The biodegradability of contaminants, which determines both the rate and degree to which
constituents will be degraded by microorganisms.

• The biodegradation capacity of vadose-zone soils.

As described in the previous subsection (Air Sparging), if soils are not permeable enough, biosparging

will only address localized areas, leaving pockets of residual contamination. Previous investigations at

the Site have found that soils are moderately permeable (IT ct aI., 2002b; TtEMl, 1998a), which would be

sufficient to support a biosparging system. Even soils with low permeability have been shown to support

sparging systems (Fields et a!., 2002).

In addition, the biodegradability of Site contaminants is very high, which would support a biosparging

system. The two primary COPCs at the Site (benzene and naphthalene) are petroleum hydrocarbon

constituents, which have been shown to be readily biodegradable given oxygen sources and subsurface

microbes and nutrients.

The biodegradation capacity of a vadose zone is usually dependent on the type and number of indigenous

soil microbes, the type and concentration of contaminants, and the physical characteristics of the soils

(depth, porosity, specific surface area, heterogeneity, and anisotropy). The biodegradation capacity of the

Site vadose zone appears to be sufficient to support biosparging. To date, benzene has had a low

frequency of detection in the vadose zone (frequency of detection less than 10 percent, see Section 4.2)

indicating not only weathered contaminants, but also that vadose zone biodegradation may have assisted

in breaking down contaminants.
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Although biosparging is designed to minimize fugitive emissions and Site conditions appear beneficial to

vadose zone degradation, engineering controls to monitor vapor-phase contamination, and if necessary

collect and treat it, are equally as important. As previously discussed, vapor extraction wells will be

installed for contingency use, as soil gas monitoring probes in the shallow vadose zone and in deeper

vadose zone near the groundwater table. Should contaminant concentrations be shown to exceed risk

based trigger levels, active extraction and treatment will be initiated and the biosparging program will be

modified as needed. Groundwater monitoring wells are also a fundamental component of a biosparging

system. For the project Site, it also may be necessary to perform Hydropunch™ sampling throughout a

biosparging implementation to monitor contaminant concentrations near the 20-foot-bgs depth, where

contaminants appear to be concentrated in an anaerobic zone. Alternatively, more permanent

groundwater monitoring wells, screened across the deeper portion of the FWBZ could be installed to

monitor contamination.

The design of a biosparging system typically requires an on-site pilot test. However, design methods are

now sufficiently well established to allow for the implementation of a biosparging system in phases, and

for refining system parameters as field test results are evaluated.

Biosparging is most often used at sites with mid-weight petroleum products (i.e., diesel fuel and jet fuel),

which do not readily volatilize but biodegrade more efficiently in aerobic environments. Biosparging is

ineffective at sites containing free product, or that contain confined aquifers where injected air can be

trapped.

Based on the preceding discussion, biosparging is retained for further evaluation.

"Biosparging" General Screening

Effectiveness:

Cost:
Implementability:

Retained for Further Analysis:

8.3.5.4 Bioventing

Highly effective for anaerobic environments where additional oxygen
would stimulate biodegradation; works well with petroleum
hydrocarbon constituents
Moderate
Moderate to high

Yes

Bioventing is similar in concept to air sparging and biosparging, with the primary difference that it

supplies additional oxygen to the vadose zone rather than the saturated zone. Because Site contamination

is present in the saturated zone, bioventing is not directly applicable, and therefore is not retained for

further analysis.
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"Bioventing" General Screening

Effectiveness:

Cost:
Implementability:

Retained for Further Analysis:

Identification and Screening ofTechnologies

Low effectiveness for the Site; bioventing addresses vadose-zone
contamination whereas Site contamination is present in the saturated
zone
Low
High
No

/

!

8.3.5.5 Nutrient/Microorganism Enhancement

Nutrient/microorganism enhancement introduces microorganisms and/or nutrients into contaminated

areas to stimulate and accelerate natural biodegradation processes that degrade (metabolize) subsurface

contaminants. The addition of inoculated microorganisms and nutrients can be conducted on an as

needed basis by injecting a liquid base. The liquid can be injected through specially-designed wells or

with direct-push technology. Other amendments may be added to the liquid base to enhance

bioremediation and contaminant desorption from subsurface materials.

Nutrient/microorganism enhancement has been successfully used to remediate soils, sludges, and

groundwater contaminated with petroleum hydrocarbons and BTEX compounds. The technology does

not require heating; requires relatively inexpensive inputs, such as nutrients; and does not generate

residuals requiring additional treatment or disposal. The length of time required for treatment is highly

dependent on Site-specific factors, and can range from 6 months to 5 years (Fields et aI., 2002). The key

to successful implementation is the definition of contaminant characteristics such as chemical reactivity

and biodegradability. Generally, petroleum hydrocarbons can be readily bioremediated, at relatively low

cost, by stimulating indigenous microorganisms.

However, in general, the limiting factor in all natural biodegradation processes is the amount of oxygen

(electron acceptors) available to microorganisms. Previous studies have found that the microorganisms

and nutrients typically needed for in situ biological treatment are usually present in subsurface soils, and

that oxygen deficiency acts as the process "bottle-neck." Once conditions convert to anaerobic,

degradation efficiencies decrease.

Though nutrient/microorganism enhancement is implementable and can be cost-effective, it may not be

technically effective for environments that are anaerobic, or close to anaerobic. However, nutrient/

microorganism enhancement performed in conjunction with a technology that increases DO

concentrations in the groundwater may be effective at decreasing cleanup timeframes. Because of its

cost-effectiveness and potential for accelerating cleanup, nutrient/microorganism enhancement is retained

for further analysis.
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"Nutrient/Microorganism Enhancement" General Screening

Effectiveness:
Cost:

Implementability:
Retained for Further Analysis:

Moderate
Low to moderate
High
Yes

8.3.5.6 Aerobic Degradation with Oxygen Release Compound

Oxygen releasing compound (ORC®) is a proprietary formulation of magnesium peroxide mixed with

food-grade phosphate (http://www.regenesis.com/ORC). The mixture provides a time-release property

that allows for longer effective treatment periods than compounds that react immediately upon contact

with substrata. The ORC® solution can be injected into groundwater to release oxygen, increasing DO

content and promoting biological degradation of aerobically degradable organic compounds.

A concentrated application of ORC® could be used to promote biodegradation of contamination at the

Site. However, due to the high cost of repeated applications, and the large treatment area at the Site (three

plume centers), it is not considered cost-effective or practical.

ORC® can be injected into groundwater by one of the three following methods:

• Placing porous bags filled with ORC® slurry into conventional drilled wells

• Pumping ORC® into direct push locations or drilled wells

• Injecting ORC® slurry as an infiltration grout

Injection using closely-spaced pushed points (i.e., 5-foot centers) is the generally favored method because

it ensures more uniform oxygenation compared to placing porous bags into widely-spaced existing wells.

However, the installation ofclosely-spaced push point may not be possible in developed areas.

The proprietary formulation of ORC® is insoluble in water, but slowly reacts to release oxygen into

groundwater where it is distributed by natural groundwater flow. An oxygen-release reaction can be

illustrated as:

The elevated DO content in the groundwater promotes biodegradation of aerobically-degradable

compounds. The ORC® reaction produces pure oxygen, so the DO concentration can be 5 times higher

than the saturation limit in a case where air is used to oxygenate the groundwater (i.e., 40 mg/L rather

than 8 mg/L).
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ORC® typically needs to be replenished approximately every 6 months until remediation is complete, and

the reaction rate increases with increasing salt concentration. Therefore, replenishment frequencies at

sites with brackish groundwater are typically higher.

Because of the high costs of implementation at the Site (due to the size of the affected area), and because

the high salinity of Site groundwater would require frequent replenishment, ORC® injection is eliminated

from further evaluation.

"ORcro" General Screening

Effectiveness: Moderate
Cost: Moderate to high, depending on the size of the area to be treated

Implementability: Low implementability for heavily developed areas
Retained for Further Analysis: No

8.3.5.7 Aerobic Degradation using Chemical Oxidation

In situ chemical oxidation (ChemOx) is based on the delivery of chemical oxidants to convert

contaminants to innocuous compounds, commonly found in nature, through the process of aerobic

degradation. The introduction of oxidants assumes that subsurface conditions are already anaerobic, or

will become anaerobic as natural attenuation depletes the available oxygen sources.

The methods for delivery of the chemical oxidant solutions may include injection through a well or

injector head directly into the subsurface, mixing with a catalyst and then injecting, or combining with

extracted groundwater from the Site and re-injecting (re-circulation).

The volume and chemical composition of the oxidant solution varies, based on contaminant types and

concentrations, subsurface characteristics, and pre-application laboratory test results. The oxidants

applied are typically hydrogen peroxide (including Fentons reagent which also utilizes iron as a catalyst),

potassium permanganate, ozone, and, to a lesser extent, DO.

Two pilot studies have already been performed at Alameda Point, both involving the application of a

potassium permanganate solution. One study was performed at Parcel 182 in Alameda Point Site 25. The

study was focused primarily on the treatment of PAHs in shallow soils located north of the benzene and

naphthalene plumes. Certain limitations were observed during the Site 25 pilot study. One limitation was

the presence of clays and other subsurface heterogeneities, which hampered uniform application of the

solution. Several different mixing techniques were used to overcome the shallow soil heterogeneity.

However, these techniques would not apply to a groundwater application. An additional limitation was

the high total organic carbon content of on-site soils, which tended to scavenge the injection solution. A

third limitation was the USEPA PRG for manganese in soils, which was used to calculate an acceptable

injection solution concentration. Because potassium permanganate degrades into manganese, which has

an associated PRG limitation, it was necessary to calculate an acceptable concentration of injection

solution that would not introduce manganese into the subsurface at concentrations exceeding the USEPA
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PRG. The resulting diluted solution was found to be less effective at breaking down on-site PAHs

(IT,20011).

The second pilot study at Alameda Point was perfonned at Sites 9, 11, 16, and 21 to evaluate ChemOx

effectiveness in treating groundwater contamination (DNAPLs and VOCs). The subsurface geology is

somewhat different at Sites 9, 11, 16, and 21, and the contaminants in question were also different.

However, destruction efficiencies as high as 90 percent were observed during the study. Shaw published

the results of the second pilot study in July 2003 (Shaw, 2003).

Some general limitations are involved in the use of ChemOx as a remedial technology. The ability to

inject solution into the subsurface is one of the primary site-specific factors, which may limit the

applicability of the technology. If the subsurface geology does not allow for sufficient distribution of the

oxidant, results can be limited. Site-specific chemical reactions may also limit effectiveness. In the case

of the Site 25 pilot study, high organic carbon levels hampered the effectiveness of ChernOx. In addition,

ChemOx solutions may pose some practical handling issues. Potassium pennanganate is a stable and

easily-handled oxidant, both in solid and solution fonn. However, hydrogen peroxide can be costly and,

because of its volatility, require protective measures. A final limitation is the potential for subsurface

explosions when the technology is used to treat high-level petroleum contaminant (due to the exothennic

oxidation reactions that can ignite combustible gases and materials).

Because of the following limitations, ChemOx is not retained for further evaluation:

• Site soils have high organic carbon content, especially near the Marsh Crust

The Site has subsurface heterogeneity due to filling techniques and previous tidal channels which
would inhibit subsurface injection of ChemOx

• The cost to provide adequate coverage at the Site would be prohibitive

• The potential for subsurface explosions exists

"ChemOx" General Screening

Effectiveness:
Cost:

Implementability:
Retained for Further Analysis:

Moderate
High
Low to moderate
No

8.3.5.8 Steam Enhanced Extraction

Steam enhanced extraction involves injecting pressurized steam into subsurface soils and/or groundwater,

coupled with extraction, to remove site contaminants. The advantage of using this technology is that it

aggressively and rapidly removes contaminants through in situ stripping. There are limitations, however,

such as heterogeneous subsurface geology, recalcitrant contaminants, and size of the treatment area (large

areas are more difficult to address).
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A pilot study was conducted (LLNL, 1999) at Alameda Point Site 5 to evaluate the technology's potential

to address a site with groundwater TCE and floating free product contamination.

The remediation strategy used in the study involved encircling the affected area with steam injection

wells; injecting steam through six wells (using two depth intervals in each well); and extracting

groundwater, soil vapor, steam, and volatilized contaminants from the center.

The system was run continuously for 50 days and pressure cycled for 20 days. The results indicated

removal efficiencies as high as 99 percent for TCE, with a lower efficiency for petroleum products.

While the results of the pilot study were favorable, certain limitations would preclude its use at the Site.

Because the technology is aggressive, it would readily volatilize benzene into the vadose zone, posing a

potential risk to nearby residents. This would require a rather large field of, not only steam injection

wells, but also vapor extraction wells to remove volatilized benzene. Also, the removal efficiency for

mid- to heavy-weight petroleum hydrocarbons was less efficient than for volatile contaminants. In

addition, the use of steam injection in a residential area introduces a higher level of physical hazards, with

large equipment required to produce and convey high temperature steam into the subsurface, that would

make the technology difficult to implement. Lastly, steam injection can be detrimental to existing

microbial processes, which would be needed later for ongoing natural attenuation at the Site. Therefore,

steam-enhanced extraction is not retained for further analysis.

"Steam-Enhanced Extraction" General Screening

Effectiveness:
Cost:

Implementability:
Retained for Further Analysis:

Moderate to High
High
Low implementability due to increased physical hazards
No

, '\i
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i

-- /

8.3.5.9 Electrical Resistance Heating

Electrical resistance heating uses electrical current to vaporize water and contaminants trapped in the

saturated zone of a conductive soil, typically clay or fine-grained sediment. Vaporized contaminants are

recovered through SVE wells, and then treated on site by combustion or GAC. A typical arrangement,

known as six-phase heating (SPH), delivers low-frequency electrical current to a circular array of six

electrodes to heat the soil. SPH increases the temperature of the soil and contaminant, thereby increasing

the contaminant's vapor pressure and its removal rate.

While pilot studies have shown greatly accelerated rates of removal using SPH, this method has

limitations similar to steam injection, primarily the volatilization of benzene into the vadose zone, posing

a potential risk to nearby residents and requiring vapor extraction and treatment. In addition, SPH treats

only a limited area, which would require numerous electrode arrays and SVE wells to encircle the area of

contamination, and is detrimental to existing microbial processes, which would be needed later for
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ongoing natural attenuation at the Site. Finally, SPH would present similar physical hazards to existing

Site residents as steam-enhanced extraction, with large high-voltage equipment required to produce and

convey electrical current into the subsurface, that would make the technology difficult to implement.

Therefore, electrical resistance heating is not retained for further analysis.

"Electrical Resistance Heating" General Screening

Effectiveness:
Cost:

Implementability:
Retained for Further Analysis:

Moderate to high
Moderate to high, depending on the size of the area requiring
treatment
Low implementability due to increased physical hazards
No

:

•
•
•

•

•

•

8.4. SUMMARY OF RETAINED TECHNOLOGIES AND PROCESS OPTIONS

The remedial technologies and processes evaluated in the previous subsections are listed in Table 8-1.

Included in the table are brief descriptions of the evaluated technologies, a summary of their evaluation

with respect to the criteria, and whether or not they have been retained for consideration as a remedial

alternative.

In summary, the following technologies and/or processes are retained for the creation and evaluation of

remedial alternatives (see Section 9):

• No Action

Institutional Actions - Institutional Controls and Site Monitoring

Groundwater Removal, Treatment, and Disposal- Pump and Treat Systems

In situ Treatment - MNA

In situ Treatment - Air Sparging with Soil Vapor Extraction

In situ Treatment - Biosparging with Soil Vapor Extraction

In situ Treatment - Nutrient/microorganism Enhancement
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Table 8-1
Remedial Technology Screening Table and Evaluative Criteria Results

Alameda Point Site 251Alameda Annex IR-Q2 Groundwater RI/FS

Identification and ScreeninR of TechnoloRies

General Response
Remedial Technology

Report
Effectiveness Cost Implernentability

General Evaluation Retained for
Action Section (based on effectiveness, cos~ and implernenlability) Analysis?

No Action No Action 8.3.1 Low Low High Required by NCP to be retained for analysis. Yes

Institutional Aclions
tnstitutional Controls (deed

8.3.2.1 High Low High Retained for inclusion with another technology and/or process. Yesrestrictions)

Engineering Controls (passive
8.3.2.2 High Moderate Moderate to High

Not retained due to inapplicability to cunent Site condiUons; mitigative measures for vapor control
Novapor control, access restrictions) evaluated under appropriate in situ technologies.

Site Monitoring 8.3.2.3 High Moderate High Retained for indusion with another technology and/or process. Yes

Groundwater Groundwater Pump
8.3.3.1 Moderate High Moderate

Retained because it would prOVide treatment without increasing the potential for fugitive emissions into
Yes

Containment and/or and Treat Systems nearby residences.

Removal, Treatment, Not retained due to low effectiveness and Site constraints (existing housing and Ume to achieve
and Disposal Phytoremediation 8.3.3.2 Low Low Moderate

cleanup). No

Saturated Soil
Not retained due to the depth of soil contaminaUon and evidence indicating it is not an ongoing source ofRemoval, Treatment, Excavatlon and Dewatering 8.3.4 Low High Moderate No

and Disposal
groundwater contamination.

In situ treatment Monitored Natural Attenuation 8.3.5.1 Moderate Low High
Retained because contaminants are already naturally degrading, and it is a low cost, easy-to-implement

Yessolution. Also retained for use with another technology and/or process.

Air Sparging with SVE 8.3.5.2 High Moderate Moderate
Retained to be evaluated in comparison with the biosparging technology. Reductions in overall cleanup

YesUmeframe may balance increased risks from fugitive emissions.

Biosparging with SVE 8.3.5.3 High Moderate Moderate/High
Retained because it accelerates already-occurring natural degradation processes, and minimizes fugitive

Yesemissions; to include a vapor extraction and treatment contingency.

Bioventing 8.3.5.4 Low Low High Not retained because it only addresses contamination in the vadose zone. No

NutrienUMicroorganism 8.3.5.5 Moderate LowlModerate High
Retained because it is a low-cost, easy-to-implement solution that could accelerate the cleanup; to be

YesEnhancement used with another technology and/or process.

Aerobic degradation with Oxygen
8.3.5.6 Moderate ModeratelHigh Low

Not retained due to the large size of the Site and high salinity groundwater, which would result in high
NoRelease Compounds (ORCO) implementation costs,

Aerobic degradation using
8.3.5.7 Moderate High Low/Moderate

Not retained due to the large size of the Site, which would result in high implementation costs.
Nochemical oxidaUon (ChemOx) SubsUiface heterogeneity would also inhibit performance.

Steam-Enhanced Extraction 8.3.5.8 Moderate/High High Low
Not retained due to the large size of the Site (resulting in high costs), increased physical hazards to Site

Noresidents, and the resulting impairment of microbial processes required for ongoing biodegradation.

EleclJical Resistance HeaUng 8.3.5.9 ModeratelHigh ModeratelHigh Low
Not retained due to the large size of the Site (resulUng in high costs), increased physical hazards to Site

Noresidents, and the resulting impairment of microbial processes required for ongoing biodegradation.
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9. DEVELOPMENT AND SCREENING
OF REMEDIAL ALTERNATIVES

Based on the screening process detailed in Section 8, the following technologies and processes have been

considered for use in remedial alternatives:

• No Action

• Institutional Actions - Institutional Controls and Site Monitoring

• Groundwater Removal, Treatment, and Disposal - Pump and Treat Systems

• In situ Treatment - MNA (see Appendix F for a general technology description)

• In situ Treatment - Air Sparging with SVE

• In situ Treatment - Biosparging with SVE (see Appendix G for a general technology description)

• In situ Treatment - NutrientlMicroorganism Enhancement

Relying on the preceding technologies and processes, the following remedial alternatives have been

formulated for the project:

• Alternative 1: No Action

• Alternative 2: MNA with Institutional Controls

• Alternative 3: Biosparging with SVE, MNA, and Institutional Controls

• Alternative 4: Biosparging with SVE, NutrientlMicroorganism Enhancement, MNA, and
Institutional Controls

• Alternative 5: Air Sparging with SVE, MNA, and Institutional Controls

• Alternative 6: Pump and Treat with MNA and Institutional Controls

The reasoning behind the formulation of each of the, alternatives is as follows:

• Alternative 1- The No Action alternative is included to comply with the NCP.

• Alternative 2 - As described in Section 6, the risks calculated for groundwater contamination are
within the USEPA's risk management range provided that shallow groundwater is not used as a
potable water supply. Therefore, Alternative 2, which is a passive remedial technology involving
MNA, also includes institutional controls to ensure that groundwater is not used as a potable
water supply. Alternative 2 also includes a comprehensive groundwater monitoring program that
would track concentrations ofboth contaminants and natural attenuation parameters.

• Alternative 3 - Biosparging has been included to evaluate an active remedial technology, which
could reduce risk levels to allow use of the shallow groundwater as a potable water supply.
Alternative 3 includes:

Biosparging to add oxygen to the subsurface environment and speed biodegradation

\ ,/
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Development and Screening ofRemedial Alternatives

Vapor extraction/treatment, to ensure protection of site residents from possible fugitive
emISSIOns

Institutional controls, to ensure that groundwater is not used as a potable water supply during
implementation of the remedy

MNA, to track the natural degradation processes, which will continue to address any
contamination not remediated by biosparging

• Alternative 4 - This alternative adds nutrient enhancement to Alternative 3, to potentially
accelerate the timeframe for cleanup. Alternative 4 includes:

Biosparging to add oxygen to the subsurface environment and speed biodegradation

Vapor extraction/treatment, to ensure protection of site residents from possible fugitive
emissions

Nutrient/microorganism enhancement, to accelerate the timeframe for cleanup

Institutional controls, to ensure that groundwater is not used as a potable water supply during
implementation of the remedy

MNA, to track the natural degradation processes, which will continue to address any
contamination not remediated by biosparging

• Alternative 5 - Air sparging involves injecting aIr mto the saturated zone at high pressure
(compared to biosparging), thereby potentially accelerating cleanup time but increasing fugitive
gas emissions from the groundwater. This alternative has been included to compare with
Alternatives 3 and 4. Alternative 5 includes:

Air sparging to add oxygen to the subsurface environment, speeding biodegradation and
increasing volatilization of dissolved contaminants

Vapor extraction/treatment, to capture and treat contaminants volatilized from the
groundwater

Institutional controls, to ensure that groundwater is not used as a potable water supply during
implementation of the remedy

MNA, to track the natural degradation processes, which will continue to address any
contamination not remediated by air sparging

• Alternative 6 - Pump and treat is a conventional remediation technology that involves extracting
and treating contaminated groundwater. This alternative has been included to compare
conventional technology with more innovative, in situ technologies such as biosparging and air
sparging. Alternative 6 includes:

Extraction of groundwater at the plume centers, to remove contamination dissolved m
groundwater

Institutional controls, to ensure that groundwater is not used as a potable water supply during
implementation of the remedy

MNA, to track the natural degradation processes, which will continue to address any
contamination not remediated by pump and treat
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Development and Screening ofRemedial Alternatives

The six preceding alternatives were compared and evaluated in detail to facilitate CERCLA remedy

selection requirements in a ROD.

9.1. EVALUATION CRITERIA

The detailed evaluation performed in this section is based on the nine evaluation criteria specified by the

NCP (40 CFR section 300.430(e)(a)(iii)) and the guidance for conducting RIfFS activities under

CERCLA (USEPA, 1988c). The nine evaluation criteria are:

I. Overall protection of human health and the environment: Describes how each alternative
as a whole protects human health and the environment. The criterion focuses on a specific
alternative's ability to achieve adequate protection and describes the manner in which site
risks passing through each pathway are eliminated, reduced, or controlled through treatment,
engineering, or institutional controls. This evaluation also allows for the consideration of any
unacceptable short-term or cross-media impacts associated with each alternative.

2. Compliance with ARARs: Evaluates each alternative's compliance with federal and State
ARARs and TBC requirements. If an ARAR waiver is required, this criterion evaluates the
approach taken to justifY the waiver. ARARs address location-specific, chemical-specific,
and action-specific concerns. A detailed discussion ofARARs is included as Scction 7.

3. Long-term effectiveness and permanence: Addresses the risk remaining at the Site after
RAOs have been met. The primary focus is the extent and effectiveness of the controls that
may be required to manage the risk posed by treatment residuals and untreated wastes.
Factors considered include the magnitude of residual risks and the adequacy and reliability of
release controls.

4. Reduction of toxicity, mobility, or volume through treatment: Addresses the statutory
preference for remedial alternatives that employ treatment technologies for the permanent and
significant reduction of toxicity, mobility, and volume. This criterion focuses on:
(1) treatment processes and materials treated; (2) amount of hazardous materials that will be
destroyed or treated; (3) degree of expected reduction in toxicity, mobility, or volume
measured as a percentage of reduction (or order of magnitude); (4) degree to which the
treatment will be irreversible; (5) type and quantity of treatment residuals that will remain
following treatment; and (6) ability of the alternative to satisfY the statutory preference for
treatment as a principal element.

5. Short-term effectiveness: Examines the effectiveness of each alternative in protecting
human health and the environment during the construction and implementation period until
the RAOs are met. Four factors are considered when assessing the short-term effectiveness
of an alternative: (I) protection of the community during remedial actions; (2) protection of
workers during remedial actions; (3) environmental impacts of remedial actions; and (4) time
required to complete the remedial action to achieve the RAOs.

6. Implementability: Evaluates the technical and administrative feasibility of each alternative
and the availability of various services and materials required during its implementation.

7. Cost: Addresses capital costs (both direct and indirect), annual operation and maintenance
(O&M) costs, accuracy of the cost estimate, present worth analysis, and cost-sensitivity
analysis of alternatives. Cost estimates for alternatives in this FS are provided in Appendix
H, and are based largely on industry standard costs for remedial actions taken at other sites
similar to the investigation area. Capital and O&M cost estimates are order~of-magnitude

level estimates, and have an expected accuracy of minus 30 to plus 50 percent.

\ .
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Development and Screening ofRemedial Alternatives

8. State acceptance: Evaluates technical and administrative issues and potential concerns of
the State regarding each of the alternatives. A preliminary discussion of these potential
concerns is provided in this report; however, this criterion will be assessed in the ROD
following comment on the RIIFS and the proposed plan.

9. Community acceptance: Evaluates technical and administrative issues and potential
concerns of the public regarding each of the alternatives. A preliminary discussion of these
potential concerns is provided in this report, but this criterion will be assessed in the ROD
following comment on the RIIFS and the proposed plan.

The first two criteria are categorized as threshold criteria; they relate directly to statutory requirements

that each remedial alternative must meet. If a given alternative does not satisfy both of these criteria, it is

not retained for further consideration beyond the individual analysis of alternatives. The next five criteria

are the primary balancing criteria upon which the selection of a remedy is based. Together, these first

seven criteria are considered the evaluation criteria. The final two are modifying criteria, and are only

discussed, but not assessed, in this report.

The following sections describe each of the remedial alternatives and discuss the assessment of each

remedial alternative with respect to the evaluation criteria. This information will be used to compare the

remedial alternatives in this report and support selection ofa remedy in the ROD.

9.2. ALTERNATIVE 1 - NO ACTION

Under Alternative I, no remedial action would be taken; physical conditions would remain unchanged

and contaminants found in groundwater would be left in place. No institutional controls, containment,

removal, or treatment would be implemented, and no other mitigating actions would be taken.

Alternative I is retained throughout the FS process, as required by the NCP, to provide a comparative

baseline against which other alternatives can be evaluated.

9.2.1. Overall Protection of Human Health and the Environment

Shallow groundwater does not pose a human health risk, so long as it is not used as a potable water

supply. There is no likely beneficial reuse for shallow groundwater (e.g., drinking water, commercial use,

or irrigation) because of high TDS concentrations and questionable well yield. However, this alternative

would not prevent exposure to hazardous substances through improper use (i.e., unapproved use for

potable water supply) of shallow groundwater in the future because it does not incorporate any

institutional controls. Furthermore, this alternative does not provide any mechanisms for monitoring

contaminant degradation or potential groundwater contaminant migration.

Alternative 1 does not meet this threshold criterion, and will therefore not be retained for comparative

analysis in Scction 9.8.
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9.2.2. Compliance with ARARs

Compliance with identified ARARs is not required for this alternative because ARARs apply to "any

removal or remedial action conducted entirely on-site." The no action alternative is not considered a

removal or remedial action (CERCLA Section 121(e), 42 U.S.C. § 9621[e]). An analysis of ARARs is

presented in Section 7.

Because Alternative 1 does not meet the first threshold criterion as discussed in Section 9.2.1, it will not

be retained for comparative analysis in Section 9.8.

9.2.3. Long-Term Effectiveness and Permanence

No remedial action would be conducted under Alternative 1. However, long-term natural degradation

processes would slowly reduce contamination at the Site. This would only be marginally effective in the

long-term because, as discussed in Section 5, the lateral extent of benzene contamination at the Site is

generally stable or decreasing, with the exception of the southeast plume center of the Site. While the

plume is naturally attenuating, subsurface conditions have become strongly anaerobic, and biodegradation

is proceeding under predominantly sulfate-reducing conditions. Based on the current decay rate of

benzene, the cleanup timeframe for the no-action alternative may be longer than 50 years.

Because Alternative 1 does not meet the first threshold criterion as discussed in Section 9.2.1, it will not

be retained for comparative analysis in Section 9.8.

9.2.4. Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 1 would only reduce the toxicity, mobility, or volume of contaminants through natural

ongoing biodegradation processes and is considered a passive remedial technology.

Because Alternative 1 does not meet the first threshold criterion as discussed in Section 9.2.1, it will not

be retained for comparative analysis in Section 9.8.

9.2.5. Short-Term Effectiveness

Because Alternative 1 would involve no remedial action, it would not pose risks to the community,

current occupants, workers, or the environment as long as shallow groundwater continues not to be used

as a potable water supply.

Because Alternative 1 does not meet the first threshold criterion as discussed in Section 9.2.1, it will not

be retained for comparative analysis in Section 9.8.

9.2.6. Implementability

No resources are required to implement this alternative, and no known administrative considerations

would impact its overall implementability.

,.

".

\ ...~.J

9-5
P:\2002 Projects\22-052 RI FS Alameda Point\Report Text\Draft Final Submittal, 2004\Master9-07-04 v4.doc
Alameda Point Site 25/Annex Alameda Annex: IR-02 Groundwater RlIFS ---ERRG

J

............. /



Developmeniand Screening ofRemedial Alternatives

Because Alternative 1 does not meet the first threshold criterion as discussed in Section 9.2.1, it will not

be retained for comparative analysis in Section 9.8.

9.2.7. Cost

No known capital or O&M costs are associated with the no action alternative.

Because Alternative 1 does not meet the first threshold criterion as discussed in Section 9.2.1, it will not

be retained for comparative analysis in Section 9.8. However, as required by the NCP, it will be used as a

comparative baseline against which other alternatives can be evaluated.

9.2.8. State/Community Acceptance

While the groundwater-to-human ingestion/inhalation pathway is not complete at the Site, this pathway

could be completed if groundwater is brought to the surface for use. And although groundwater

contamination has not been found to be volatilizing into soil gas or indoor air, this alternative would not

provide for ongoing monitoring to ensure protection of site occupants. Due to these concerns, this

alternative would likely be unacceptable to State and community stakeholders.

The State and community acceptance criteria will be assessed in the ROD following comment on the

RIfFS and the proposed plan.

9.3. ALTERNATIVE 2 - MONITORED NATURAL ATTENUATION WITH INSTITUTIONAL
CONTROLS

Alternative 2 consists of implementing a comprehensive MNA program, along with institutional controls,

to allow natural degradation to address site contaminants. For the purposes of this report, site monitoring

has been replaced by the more comprehensive MNA program, which is considered a separate remedial

technology/process. MNA is more comprehensive than simple site monitoring because it:

• Generally requires a more extensive monitoring well network to track contaminant degradation
throughout the various plume locations

• Requires collection of biological indicator data to evaluate degradation progresses

• Incorporates a more thorough evaluation of contaminant concentrations and plume migration over
time (stability analysis)

In addition, for the present alternative, MNA would include soil gas monitoring to ensure the protection

of on-site residents.

One of the key differences between an MNA program and a standard site monitoring program is that

biological indicator data, as well as chemical data, are collected to evaluate the effectiveness of ongoing

natural degradation processes. Standard site-monitoring programs typically collect only chemical

analytical data to evaluate contaminant concentrations in groundwater. However, the ongoing Alameda
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Point Basewide Groundwater Monitoring Program is collecting data on MNA parameters, in addition to

soil gas concentrations and contaminant concentrations.

A more detailed description ofMNA and its in situ processes is included in Appendix F. The following

sections present a more site-specific evaluation ofMNA than the initial screening performed in Section 8.

Applicability ofMNA

Several guidance documents present criteria to consider when using MNA (American Socicty for Tcsting

and Matcrials [ASTM], 1998; LLNL, 1995; Parsons, 1999; Sutherson, 1999; USEPA, 1999; Weidcmeier

ct a1., 1998; Wcidcmcicr et a1., 1995).

ASTM Guide #EI942, Standard Guide for Remediation of Groundwater by Natural Attenuation at

Petroleum Release Sites (ASTM, 1998) presents the following:

4.2 In general, remediation by natural attenuation may be used in the following instances:

4.2.1 As the sole remedial action at sites where immediate threats to human health, safety,
and the environment do not exist or have been mitigated, and constituents ofconcern
are unlikely to impact a receptor;

4.2.2 As a subsequent phase of remediation after another remedial action has sufficiently
reduced concentrations/mass in the source area so that plume impacts on receptors
are unlikely;

4.2.3 As part ofa multi-component remediation plan.

The USEPA guidance (USEPA, 2001c) also suggests demonstrating that MNA is appropriate when site

specific information documents a cause-and-effect relationship between contaminant loss and the

destruction and immobilization process. Lines of evidence that can be used to document the relationship

are:

a) historical chemical and/or biological data for the COPCs that demonstrate a clear and convincing
trend of decreasing contaminant mass, concentration, and/or toxicity over time at appropriate
monitoring or sampling points;

b) hydrologic, geochemical, biological, or mineralogical data that can be used to demonstrate
indirectly that specific types of natural attenuation processes are active at the site and the rate at
which such processes will reduce contaminant concentrations to desired levels; and

c) data from field or laboratory microcosm studies conducted with actual contaminated site media
which directly demonstrate the occurrence of a particular natural process at the site and its ability
to degrade or otherwise reduce the risk ofexposure from the COPCs.

Because the COPCs are benzene and naphthalene, which are constituents of petroleum hydrocarbons, the

ASTM guidance is particularly relevant.
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The Navy has also published natural attenuation guidelines (Weidemeicr ct aI., 1998) in Technical

Guidelines for Evaluating Monitored Natural Attenuation at Naval and Marine Corps Facilities. The

supporting lines of evidence structure is also presented in this document and consists of:

1. Historical groundwater chemistry data showing plume stabilization and/or loss of
contaminant mass over time

2. Groundwater chemistry data showing that: a) geochemical conditions are suitable for
biodegradation; and b) active biodegradation has occurred as indicated by the consumption of
electron acceptors and/or the production of final products

In addition, the RWQCB has published guidance for the use of natural attenuation at low-risk petroleum

hydrocarbon sites (RWQCB, 1995). The RWQCB guidance recommends the removal of all source areas

(soils or saturated materials that continue to act as a source for groundwater contamination), and an

assessment of risk associated with the site. If associated risks are low, and source areas do not cause the

plume to expand (natural degradation exceeds contaminant source generation), natural attenuation may be

applied as a site remedial action.

The USEPA Office of Solid Waste and Emergency Response (OSWER) has published the following

directive (USEPA, 1999) regarding the use of MNA: Use of Monitored Natural Attenuation at

Superfund, RCRA Corrective Action, and Underground Storage Tank Sites. The directive contains

guidance similar to that found in the preceding documents, and states that the cleanup timeframe

associated with an MNA program should be comparable to what could be achieved through active

restoration.

Additional documents pertaining to MNA also contain similar guidance on its use whenever source areas

have been removed and associated risk levels are low.

To perform a site-specific evaluation of MNA at the investigation area, the following subjects will be

discussed in detail:

•

•

•

•

•

•

•

The nature and extent of contamination (the primary line of evidence): Are contaminant plumes
stable or receding?

Geochemical datalMNA parameters (secondary line of evidence): pH, temperature, DO, ORP,
nitrate, sulfate, methane, iron, and others

Potential receptors and preferential pathways

Hydrogeologic data

Potential groundwater beneficial reuse

Risk assessment results (and site reuse plans)

Performance criteria (cleanup time-frame and degradation rates)
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The NCP criteria will be examined following evaluation of these subjects.
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Nature and Extent ofContamination

As detailed in Section 4.0, the nature and extent of groundwater contamination in the investigation area

has been defined by numerous characterization efforts. As detailed in Scction 5.6, the existing benzene

plume in the FWBZ has been found to be relatively stable and is not migrating or expanding. The

naphthalene plume shown in Figures 4-9 and 4-10 is co-located with benzene contamination.

The majority of the characterization work done prior to 2001 used monitoring wells to gather chemical

contaminant data from the FWBZ. However, in 2001, Hydropunch™ sampling was used, which allowed

for a more accurate understanding ofgroundwater contamination in the FWBZ.

The Hydropunch™ sampling effort was particularly useful because samples collected from multiple

depths revealed a stratified distribution of, not only chemical contaminants, but also MNA parameters

such as DO and ORP.

At present, there are adequate data to characterize the nature and extent of contamination at the Site, and

to support MNA as a remedial alternative. The delineation of site contamination could be improved by

the addition of monitoring wells on the northwestern and southeastern sides of the Site. However,

sufficient data have been generated to conclude that contaminant plumes are stable or receding.

Geochemical Data

Geochemical data from the investigation area have been collected as part of the Alameda Point OU-5 Rl

(IT ct ai., 2002), and also continue to be collected as part of the ongoing Alameda Point Basewide

Groundwater Monitoring Program (Shaw, 2004b and c). To date, samples collected during the OU-5 Rl

have produced data to vertically and laterally delineate trends in geochemical data, while the sampling

conducted as part of the Basewide Groundwater Monitoring Program allow analysis of geochemical data

over time.

During the OU-5 RI, samples from 9 monitoring wells and 13 Hydropunch™ locations were collected

and analyzed for MNA parameters (see Table 4-2). These data showed that DO decreased with depth,

indicating a correlation between depth and contaminant biodegradation. As discussed in Section 5.2,

trends in electron receptors observed during the Basewide Groundwater Monitoring Program indicate that

MNA processes are already occurring under sulfate-reducing and methanogenic conditions.

The MNA parameters evaluated during the OU-5 RI included:

• Cations (calcium, sodium, potassium, magnesium, and iron), by USEPA Method 6010B

• Chloride, nitrate, nitrite, and sulfate, by USEPA Method 9056

• Sulfide, by USEPA Method 376.1

• Alkalinity, by USEPA Method 310.1

9-9
P:\2002 Projects\22-052 RI FS Alameda Point\Report Text\Draft Final Subminal, 2004\Master9-07-04 v4.doc
Alameda Point Site 25/Annex Alameda Annex JR-02 Groundwater R1JFS ---ERRG



9-10

Development and Screening ofRemedial Alternatives

• Methane, ethane, and ethene, by R.S. Kerr Standard Operating Procedure 175

• Field measurements for pH, conductivity, temperature, DO, and ORP

The data collected during the OU-5 Rl also indicate that there are anaerobic areas at the Site. The data

generated during the Quarterly Basewide Groundwater Monitoring Program indicate that oxygen

continues to be consumed, and that subsurface conditions at the site are now predominantly anaerobic.

While biodegradation is continuing under anaerobic conditions through sulfate reduction and

methanogenesis, these processes are less efficient and proceed more slowly than anaerobic degradation.

This does not rule out MNA entirely as a remedial alternative, but does indicate that cleanup timeframes

for the Site may be too prolonged when compared with other remedial alternatives, as referenced in the

OSWER Directive on the matter (USEPA, 1999).

Potential Receptors and Exposure Pathways

Currently, no receptors are subject to unacceptable risks due to site groundwater contamination. Ongoing

groundwater monitoring shows that utility lines are not acting as preferential pathways, there are no

surface discharge locations for groundwater, the Oakland Inner Harbor is located approximately 900 feet

from the leading edge of the benzene plume, and risk to human health from vapor inhalation is within the

USEPA's risk management range. In addition, there are no significant terrestrial ecological receptors on

the Site; the majority of the area is developed or is in the process of being redeveloped for

residential/mixed use.

As discussed in Section 6, the HHRA evaluated the following exposure scenarios:

• Contamination will migrate from groundwater into indoor air, resulting in exposure to residents,
students, and workers.

• Groundwater extraction wells are constructed in the FWBZ at the Site and used for applications
such as landscaping and a car wash.

• Groundwater extraction wells are constructed in the FWBZ at the Site and used for domestic
potable water by residents or workers.

These pathways were evaluated in the risk assessment (Section 6), and risks were found to be within the

USEPA's risk management range (10-4 to 10-6), except when shallow groundwater is used as a potable

water supply. The risk management range is intended to allow site decision makers flexibility in

determining how best to manage the risks. Therefore, ensuring that risks remain within the risk

management range would require that MNA be accompanied by institutional controls during the cleanup

timeframe to prevent use of contaminated groundwater as a potable water supply.
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Hydrogeologic Data

Hydrogeologic data have been collected and analyzed for the Site during multiple investigations, and

were summarized in Section 2. MNA is a viable alternative based on the hydrogeologic data, because the

contaminant plume appears to be stable or decreasing.

Potential Groundwater Beneficial Reuse

As detailed in Section 2.4, groundwater beneficial reuse is not predicted for the Site because the Alameda

Annex site has been exempted as a drinking water source, groundwater has high TDS concentrations, well

yields would be low, and potable water is available from the municipal water supply. However, the

possibility exists that contaminated groundwater could be used as a potable water supply. Therefore,

MNA would require sufficient time to achieve potable water cleanup criteria. Due to the concentrations

present, the existence of subsurface anaerobic environments, and the timeframe estimated to achieve

drinking water goals, MNA may not be viable as a stand-alone alternative to achieve potable water

cleanup criteria. As stated in the OSWER Directive (USEPA, 1999), the cleanup timeframe for MNA

should be consistent with the timeframe for other active remedial alternatives considered.

Risk Assessment Results and Site Reuse

As detailed in Section 6, the HHRA results indicate that future Site reuse can be unrestricted, with the

exception of human ingestion of groundwater. The risks to residents and school and landscape workers,

and commercial carwash use, were all evaluated as part of the HHRA.

Risk assessment results therefore support the use ofMNA as a remedial alternative, provided that shallow

groundwater is protected from use as a potable water supply until MNA has reduced contaminants to

acceptable concentrations.

Perfonnance Criteria

The time required to achieve site-specific goals is an integral criterion for selecting a remedial alternative.

Several different techniques, varying from empirical to computer modeling, can be used to evaluate the

rate of contaminant degradation at a site. In Section 5, empirical methods were used to estimate

timeframes for a cleanup based on first-order exponential decay curves derived from monitoring well

data. Benzene data from monitoring well P181-MW47 indicated that benzene concentrations would

continue to decrease and reach the State MCL for benzene (l llg/L) in approximately 2060. The

exponential decay curves do not account for subsurface mechanisms such as stalling due to anaerobic

environments, and may underestimate contaminant degradation rates. A longer timeframe to achieve

potable water cleanup criteria may render MNA infeasible as a stand-alone alternative.
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Therefore, the empirical data indicate continued plume degradation until only the deeper portions and

plume centers remain in anaerobic states. The remaining contamination would then require longer

timeframes to achieve potable water cleanup criteria.

In 1998, TtEMI presented the results of site-specific fate and transport modeling, which used benzene

monitoring well data to predict plume size over time (TtEMI, I998a). The model indicated that the

benzene plume would remain stable and then decrease over time until 2020, when only the plume centers

would remain. However, the model did not use the higher benzene concentrations detected in 2001

Hydropunch™ samples, and did not extrapolate out to determine when all plume centers would be

degraded below the State MCL for benzene.

Therefore, both empirical and computer methods predict the same outcome: that benzene and

naphthalene will continue to undergo biodegradation until only plume centers and deeper portions are left

above potable water use cleanup levels. If conditions within those areas remain anaerobic over time, the

final time required to achieve potable water cleanup criteria could extend beyond the cleanup timeframe

associated with the other alternatives. While not designated as a potable water supply, for alternative

comparison purposes and cost estimation, the exposure scenario at the Site is the domestic use of

groundwater by residents and workers.

Acceptable performance will be marked by:

• Continued declining contaminant concentrations in on-site monitoring wells, meeting cleanup
goals within a reasonable timeframe

• Continued stable or receding contaminant plumes.

• Documented contaminant degradation, even when contamination has been reduced to the plume
centers and deeper portions

Non-acceptable performance will be marked by:

• Expanding contaminant plumes

• A trend of increasing contaminant concentrations in monitoring wells at the plume centers

• A stalling of biodegradation processes when only plume centers and deeper contamination
remains, indicating that a reasonable cleanup timeframe will not be achieved

As previously detailed, application of MNA at a project site usually involves several lines of evidence.

The primary evidence is plume stability. As described in Sections 4 and 5, the benzene plume has been

shown to be relatively stable and appears not to be migrating or expanding across the Site, with the

exception of the southeast plume center and the west side of the site.

Supporting evidence includes the MNA parameter data (geochemical), and laboratory or microcosm

studies. MNA parameter monitoring has been performed under previous investigations and continues

under the Basewide Groundwater Monitoring Program. However, laboratory or microcosm studies have
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not been performed because there are ample contaminant concentration data over time. Sufficient MNA

parameter data also have been collected to conclude that biodegradation is occurring at the Site under

predominantly sulfate-reducing and methanogenic conditions.

The timeframe estimated to achieve cleanup goals is also a key factor. IfMNA cannot remediate the Site

within a timeframe comparable to other remedial alternatives, it may not be suitable as a stand-alone

alternative for the Site. For alternative comparison purposes and cost estimation, the exposure scenario at

the site is the domestic use of groundwater by residents and workers.

MNA Components and Institutional Control Objectives

The conceptual design ofthe MNA alternative would include the following components:

• Installation of 9 additional monitoring wells to create a 20-well monitoring network (11 wells
currently included in the Basewide Groundwater Monitoring Program plus 9 additional wells to
provide plume bounding in the eastern and western portions of the site)

• 1 year of sampling and analysis using the 20-well network to establish a MNA baseline (some
cost savings may be achieved by using data already collected as part of the ongoing Alameda
Point Basewide Groundwater Monitoring Program)

• Continued quarterly monitoring of soil gas for 5 years, with its continuation evaluated during the
first 5-year review

•

•

For the domestic use of groundwater by residents and workers, 50 years of MNA monitoring
(based on observed rates of decay presented in Section 5.5): quarterly for 5 years at the 20-well
network, semi-annually for the next 5 years at the 20-well network, and semi-annually for the
remaining 40 years (with the size monitoring well network to be reduced to 10 wells), with
comprehensive annual reviews

Quarterly reporting, annual evaluations, and comprehensive 5-year reviews to monitor progress

\
,
I

/

Additional information on the conceptual MNA system is provided in Appendix F. The details of the

conceptual design for all alternatives are provided as guidelines and estimated quantities used for costing

purposes.

The objective of institutional controls associated with the MNA alternative is to restrict current or future

occupants from withdrawing or reusing shallow groundwater during implementation of the remedy. The

primary land use controls used to meet this objective would likely be land use restrictions issued by the

DON in the deed and a land use control covenant agreement with DTSC. The transferee would be

required to submit a groundwater management plan to the DON addressing sampling and analysis

requirements and appropriate disposal of contaminated groundwater along with its request for approval.

The transferee would then be required to abide by the approved groundwater management plan and any

other conditions of approval. A periodic review of the institutional controls would be performed at a

frequency to be specified in the remedial design to ensure long-term compliance with institutional

controls and the monitoring program. Institutional controls would also be evaluated as part of the
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comprehensive five-year review. Costs for development and enforcement of institutional controls were

included in Appendix H.

9.3.1. Overall Protection of Human Health and the Environment

Alternative 2 would protect human health and the environment under current and anticipated future uses,

including the domestic use of groundwater by residents and workers, by requiring long-term monitoring

to track contaminant degradation and institutional controls to prevent exposure to contaminated

groundwater at concentrations that pose a risk to human health. Alternative 2 would remediate site

contaminants to below potable water cleanup criteria within an estimated 50-year timeframe. Alternative

2 is considered to be protective of human health and the environment, and will be compared against the

other alternatives relative to the NCP criteria. The lengthy estimated timeframe for Site cleanup to

potable water criteria relative to the other alternatives will be assessed in the comparative analysis.

Alternative 2 meets this threshold criterion.

9.3.2. Compliance with ARARs

Alternative 2 has several potential action specific ARARs:

• Resource Conservation and Recovery Act - Requirements of this act regarding proper
characterization and disposal of investigation-derived wastes such as purge water or drill cuttings
are considered potentially applicable.

• DTSC Requirements for Land Use Covenants - The substantive provisions of this regulation,
which provide for a land use covenant to be executed and recorded when remedial actions are
taken and when hazardous substances will remain at the property at concentrations unsuitable for
unrestricted use of the land, are considered potentially relevant and appropriate.

• California Civil Code - The substantive provisions of this requirement are potentially applicable
and allow an owner of land to make a covenant to restrict the use of land to protect present or
future human health or safety or the environment as a result of the presence of hazardous
materials.

• California Health and Safety Code -The substantive provisions of this regulation are
potentially applicable and allow DTSC to enter into an agreement with the owner of a hazardous
waste facility to restrict present and future land uses.

For a listing ofchemical- and location-specific ARARs, and an analysis of ARARs, refer to Section 7.

Alternative 2 meets the ARARs identified, and therefore meets this threshold criterion.

9-14
P;\2002 Projects\22-052 RJ FS Alameda Point\Report Text\Draft Final Submittal, 2004\Master9-07-04 v4.doc
Alameda Point Site 2SIAnnex Alameda Annex IR-02 Groundwater RllFS --ERRG



Development and Screening ofRemedial Alternatives

9.3.3. Long-Term Effectiveness and Permanence

As stated previously, because of anaerobic conditions at the Site, the rate of natural attenuation will

continue to decrease over time due to lack of oxygen and other electron acceptors, and therefore may not

have good long-term effectiveness and permanence. Although biodegradation is occurring and will likely

continue to occur, it may not fully address contamination within the plume centers or at depth within an

acceptable timeframe for the domestic use of groundwater by residents and workers. Institutional

controls under this alternative will require a commitment to long-term monitoring and enforcement which

may not be feasible. Therefore, Alternative 2 has low long-term effectiveness.

9.3.4. Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 2 only relies on natural processes (considered a passive treatment technology) to reduce the

toxicity, mobility, and volume of contaminants, and does not directly employ an active treatment

technology. Although natural attenuation processes are currently addressing contamination, they have

slowed due to anaerobic conditions. Under anaerobic conditions, MNA processes may be unable to

continue at a rate that reduces contaminant mass within a reasonable timeframe.

9.3.5. Short-Term Effectiveness

Alternative 2 would involve minimal remedial action construction activities. Additional wells would be

required to perform Site monitoring. However, there is a low risk associated with the construction of a

groundwater monitoring well or a soil gas well. As a result, this alternative would be moderately

effective in minimizing short-term risks to the community, current occupants, or workers.

9.3.6. Implementability

Alternative 2 would be technically implementable because groundwater monitoring wells and soil gas

probes are relatively easy to install. MNA is also administratively implementable, unless the timeframe

for cleanup for the domestic use of groundwater by residents and workers becomes too excessive, due to

anaerobic biodegradation of plume centers and deeper areas.

9.3.7. Cost

The costs associated with the MNA alternative are as follows (see Appendix H for a detailed cost

estimate):

• Capital equipment costs at the onset of the project: $247,416

• O&M costs converted into Net Present Value (NPV) 2004 dollars: $1,978,898

• Total estimated cost for the MNA alternative: $2,226,314

Note that these costs include a 10 percent contingency. Additionally, the cost estimate for Alternative 2

assumes an exposure scenario at the Site of domestic use of groundwater by residents and workers
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9.3.8. State/Community Acceptance

MNA programs have been widely used and are a commonly accepted remedial tool. Some skepticism

generally is associated with leaving contaminants in place for natural attenuation processes. The present

case is no exception, given the shallow depth to groundwater, benzene as one of the COPCs, and the

potential for improper use of groundwater. Stakeholders have indicated reservations regarding

Alternative 2, and have expressed a desire for a more aggressive cleanup process (see Alternative 3, 4, 5,

or 6).

The State and community acceptance criteria will be assessed in the ROD following comment on the

RI/FS and the proposed plan.

9.4. ALTERNATIVE 3 - BIOSPARGING WITH SOIL VAPOR EXTRACTION, MONITORED
NATURAL ATTENUATION, AND INSTITUTIONAL CONTROLS

As described in Section 8, biosparging involves injecting air into the saturated zone at a flow rate

designed to maximize biodegradation in the saturated and unsaturated zones while minimizing the release

of volatiles to the atmosphere. Figure 9-1 depicts a conceptual drawing of a biosparging system;

Figure 9-2 shows the areas requiring biosparging at the Site; Figure 9-3 shows the conceptual layout of a

biosparging system; and Figure 9-4 shows the typical construction of an air injection or sparging well.

Given the sensitive receptors at the Site, a vapor extraction and treatment contingency is included in

Alternative 3 to mitigate potential human health risk from possible fugitive emissions during biosparging.

The injected air would assist the indigenous soil bacteria that aerobically respire, using oxygen as an

electron acceptor and hydrocarbons as an energy and carbon source. Oxygen is a much more efficient

electron acceptor than sulfate and carbon dioxide, which are the primary electron receptors remaining at

the site. Therefore, the addition ofoxygen will speed the rate of natural biodegradation.

This alternative also incorporates MNA and institutional controls (as discussed in Section 9.3) because

biosparging will be implemented to address plume centers and/or deeper areas that may not be amenable

to the use of MNA alone. MNA would remediate residual contamination left after biosparging, and

institutional controls would ensure that contaminated groundwater is not used as a potable water supply

prior to achieving cleanup goals. The details of the MNA and institutional controls alternative are not

repeated in this section for brevity (see Section 9.3).

Biosparging typically is used to address medium-weight petroleum hydrocarbons such as naphthalene,

which are resistant to air stripping, while air sparging is generally used to treat more volatile contaminants

such as benzene. Because there are residents within close proximity to the Site, biosparging would be

used to address both benzene and naphthalene contamination. In situ biodegradation rates for benzene

have been shown to be higher than those for naphthalene.
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The biosparging portion of this alternative would focus on the removal of contaminant mass from three

"biosparge zones," including approximately 2 acres centered around monitoring well PI81-MW47; 1 acre

centered around monitoring well EW-2; and 1 acre centered around monitoring well P181-MW45 or

M25-01. The biosparge zones are shown as roughly circular clusters of biosparge and SVE wells in

Figurc 9-2, because that formation of wells has been shown to be the most efficient (Fields et aI., 2002).

The exact configuration and radius of influence of the biosparge and SVE wells will be determined at the

remedial design stage.

Some of the physical differences between the three areas will have a direct influence on implementation:

• Biosparge Zone I (centered around monitoring well PI81-MW47): Zone I is located within a
residential area; the central grass courtyard could be used for a treatment system with little
disturbance to the community; underground utilities are present.

• Biosparge Zone 2 (centered around monitoring well EW-2): Zone 2 is located in Alameda Annex
IR-02, which was an open, unused paved area; however, residential development is currently
underway at Zone 2, and has removed all paving and asphalt.

• Biosparge Zone 3 (centered either around monitoring well P181-MW45 or M25-01): Zone 3 is
located in a residential area similar to Zone 1.

Because all of the biosparge zones are within current or planned residential areas, engineering controls for

vapor extraction/recovery and treatment are recommended to accompany biosparging.

Prior to the remedial design, additional soil and groundwater investigation will be performed to refine the

contaminant delineation within the treatment zones, and to provide additional data (such as soil porosity

and hydraulic conductivity) to refine estimates of cleanup times.

Given the site characteristics and other case studies, the estimated time required for biosparging the three

zones is 6 months to 2 years. Two years has been assumed for cost estimation purposes, which would

allow for the maximum degradation of naphthalene. Based on empirical data from already occurring

biodegradation, the MNA phase that follows biosparging has been estimated at 7 years.

Performance Criteria

The performance criteria used for biosparging is directly linked to the cleanup goals stated in the Site

RAO. The cleanup goals for the Site have been determined to be drinking water standards (MCL and

USEPA Health Advisory level), although Site groundwater has not been used as a potable water supply

and is not likely to be used as such in the future. If it were conclusively determined that Site groundwater

would not be used as a potable water supply, alternative, risk-based criteria protective of human health via

the inhalation pathway could be used to establish cleanup goals. The resulting cleanup goals would be

considerably higher, and less biosparging, SVE, and MNA would be required to remediate the Site.

The performance criteria for biosparging are listed below.
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Acceptable performance will be marked by:

•

•

•

Continued declining contaminant concentrations in on-site monitoring wells, meeting cleanup
goals within the predicted cleanup timeframe

Receding contaminant plumes

Documented degradation of contamination left after biosparging to below cleanup goals

Non-acceptable performance will be marked by:

•

•
•

Stable contaminant concentrations within biosparging zones throughout the treatment period

Expanding contaminant plumes

A trend of increasing contaminant concentrations in monitoring wells at the plume centers

•

•

Biosparging System Design

The biosparging system conceptually designed for Alternative 3 would consist of the following (see

Appendix H for a detailed itemization of system components and costs):

Installation of 50 2-inch-diameter sparge wells for treatment in Biosparge Zones 1,2, and 3; the
number ofwells was estimated using an assumed radius of influence of40 feet.

Installation of 15 4-inch-diameter SVE wells for recovery of any fugitive contaminants resulting
from biosparging in Zones 1, 2 and 3; the number of recovery wells was estimated using an
assumed radius of influence of 80 feet, which exceeds the cumulative radius of influence of the
biosparging wells. Soil gas concentrations will be monitored at least biweekly.

Overlapping injection well radii of influence for the center of the biosparging zones.

Sparge wells screened from 16 and 20 feet bgs, and SVE wells screened from 5 to 10 feet bgs.

Three continuously-operated lO-hp compressors for air injection, and three stand-by 15 hp
vacuum blowers, within Zones 1,2, and 3.

• Adequate manifolding, piping, control valves, etc., at each zone to operate clusters of injection
wells separately, allowing for pulsing and cycling of the system and injection of liquid or gas
phase nutrient or microorganism amendments.

•

•

•

Adequate maintenance of the system to allow for optimization and continual operation;
installation of 13 soil gas monitoring probes to monitor cleanup progress.

Two years ofbiosparging, followed by seven years ofMNA and institutional controls.

Simultaneous implementation at all biosparge zones.

The goal of the above design is to provide an adaptable system, which can deliver oxygen to anaerobic

areas at the plume centers for a period of 2 years. The assumed radius of influence for the injection wells

was selected by balancing several factors. Typical air sparging systems located in sand can achieve a

radius of influence of 40 feet or more. However, field studies have shown that optimal biosparge system

performance can be achieved with a 15- to 20-foot radius of influence (Fields et al., 2002). The larger

radius of influence was used for cost estimation purposes to account for surface obstructions; however,

9-18
\

.J
P:\2002 Projects\22-052 RI FS Alameda Point\Report Text\Draft Final Submittal, 2004\Master9·07-04 v4.doc
Alameda Point Site 25/Annex Alameda Annex IR-02 Groundwater RlJFS ----ERRG



Development and Screening ofRemedial Alternatives

smaller radii of influence can be used in areas with no surface obstructions. The presence of surface

structures does not effect the radius of influence of a biosparging well; however, such obstructions may

result in gaps in the system coverage.

Some variations may also be used in the biosparging design:

• Higher air injection (air sparging) rates may be used in areas with no sensitive receptors
(residents) and/or areas in which sufficient engineering controls can control vapors.

• Horizontal biosparge wells may be used if worker safety and site physical constraints can be
addressed; some cost savings can be achieved through the use of horizontal biosparge
injection wells and horizontal SVE wells.

9.4.1. Overall Protection of Human Health and the Environment

Alternative 3 would protect human health and the environment under current and likely future land uses

because contaminants would be destroyed through accelerated biodegradation. After initial treatment

with biosparging and a short period of MNA, Alternative 3 would permanently eliminate risks associated

with groundwater contamination. Institutional controls and site monitoring, as in Alternative 2, would

remain a critical element to protect short-term exposure during treatment of the plume.

Alternative 3 meets this threshold criterion.

9.4.2. Compliance with ARARs

Alternative 3 has several potential action-specific ARARs:

[
. )

L .....

•

•

•

•

•

Resource Conservation and Recovery Act - Requirements of this act regarding proper
characterization and disposal of investigation-derived wastes such as purge water or drill cuttings
are considered potentially applicable.

DTSC Requirements for Land Use Covenants - The substantive provisions of this regulation,
which provide for a land use covenant to be executed and recorded when remedial actions are
taken and when hazardous substances will remain at the property at concentrations unsuitable for
unrestricted use of the land, are considered potentially relevant and appropriate.

California Civil Code - The substantive provisions of this requirement are potentially applicable
and allow an owner of land to make a covenant to restrict the use of land to protect present or
future human health or safety or the environment as a result of the presence of hazardous
materials.

California Health and Safety Code -The substantive provlSlons of this regulation are
potentially applicable and allow DTSC to enter into an agreement with the owner of a hazardous
waste facility to restrict present and future land uses.

Clean Air Act - This law is considered potentially applicable for operation of the vapor
extraction and treatment system.
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Bay Area Air Quality Management District Regulation Title 8 - This regulation, covering
discharge to air and air stripping operations, is relevant and appropriate due to use of a vapor
extraction system as part of the remedial alternative.

For a listing of chemical- and location-specific ARARs, and an analysis of ARARs, refer to Section 7.

Alternative 3 can meet the ARARs specified, and therefore meets this threshold criterion.

9.4.3. Long-Term Effectiveness and Permanence

Alternative 3 would reduce site contamination to below cleanup goals within an estimated 9 years,

allowing for unrestricted use of groundwater after the cleanup has been completed. Therefore,

Alternative 3 would have high, long-term effectiveness because, even if the groundwater-to-human

receptor pathway were completed in the future, there would be no significant contamination that posed an

unacceptable risk.

9.4.4. Reduction of Toxicity, Mobility, or Volume through Treatment

Based on the site-specific details and other case studies involving biosparging and MNA, Alternative 3

would be effective for the Site. Alternative 3 meets the RAO for groundwater and would accelerate the

natural biodegradadation at the site to reduce contaminant concentrations. Biosparging is considered

innovative, but has had a number of successful applications for remediation of groundwater

contamination, especially VOCs and petroleum hydrocarbons. Some of the case studies documenting the

successful application of the technology are listed below.

•

•

•

Within 4 to 6 months of system operation at a USCG site in Traverse City, Michigan, biosparging
was found to decrease BTEX concentrations in groundwater from approximately 100 Jlg/L to 10
Jlg/L (Kambell et aI., 1993). Groundwater sampling indicated that DO concentrations increased
from 2 mg/L to more than 6 mg/L during the biosparging effort.

A pump and treat system was replaced by biosparging to enhance aerobic biodegradation of
BTEX compounds and prevent further migration of the plume. Biosparging was selected because
the pump and treat system failed to achieve cost-effective removal rates for BTEX compounds.
Following a 7-month operational period of the biosparging system, BTEX concentrations at the
site decreased to <1 Jlg/L at most sampling locations. This decrease was attributed primarily to
biodegradation rates enhanced through biosparging. Treating the plume with biosparging costs
approximately half as much as treating with the pump and treat system (Gallagher et aI., 1996).

In an additional study (Javanmardian, et aI., 1995), a biosparging pilot test was conducted at an
Amoco Oil petroleum products storage terminal in Michigan to investigate its effectiveness in
oxygenating soil and groundwater. The results of benzene and total BTEX concentrations were
analyzed before biosparging and 1 month later. The results showed a decrease of benzene
concentrations in all monitoring wells within the study area. The highest benzene concentration
in the test area decreased from approximately 250 mg/L to 90 mg/L following the initial trial.

In five case studies examined by Battelle (Fields, et aI., 2002), biosparging was shown to be
effective in all; treated initial BTEX concentrations ranged from 690 Jlg/L to free product. Given
the benzene concentrations at Alameda Point OU-5/Annex IR-02, there is no reason to believe
that biosparging would not be as effective.
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• In a project performed by the U.S. Army Corps of Engineers (USACE, 2000), BTEX and VOCs
were remediated in shallow groundwater using a biosparging system. The 35,000-square foot site
was located near a shoreline, had an average depth to groundwater of 10 to 12 feet bgs, and had
an initial maximum benzene concentration of 640 flglL. After an initial pilot test, a full-scale
system consisting of22 injection wells was implemented. The majority of the plume was reduced
to non-detectable concentrations within 1 year. The area with the highest initial concentration of
benzene was finally remediated at the end of the second year, with over 98 percent mass removal.

• Air sparginglbiosparging systems have also been evaluated and recently selected for active
remediation at sites in Camp Pendleton (Battelle, 2002a) and Hamilton Army Airfield (Battelle,
2002b). Air sparging was selected for a plume approximately 1,000 feet in length at Camp
Pendleton, which contained petroleum hydrocarbon concentrations nearing free product.
Biosparging with contingency SVE wells was selected for the Hamilton site, where a biosparging
cutoff wall was designed to intercept off-site contaminant flow in shallow groundwater, and
biosparging injection wells were installed to address high concentration areas. For both sites, the
timeframes to complete the cleanup were estimated at less than 2 years.

9.4.5. Short-Term Effectiveness

Alternative 3 would involve some short-term risks associated with well installation and vapor emissions,

to be controlled using an extraction and treatment system, as the system is pilot tested and taken to full

implementation. If horizontal wells are used, excavation may directly expose contaminated groundwater,

completing the groundwater-to-human exposure pathway.

9.4.6. Implementability

Alternative 3 would be technically and administratively implementable. Sparging well placement is

flexible, and underground as well as aboveground obstructions could be avoided. The presence of surface

structures such as residential buildings would affect the radius of influence of the biosparging system.

However, SVE well placement and soil gas monitoring would require special attention.

The components of a biosparging system are not overly complicated; however, potential fugitive benzene

vapor emissions would require monitoring and control.

9.4.7. Cost

The costs associated with Alternative 3 (see Appendix H for the detailed cost estimate) are:

• Capital equipment costs at the onset of the project: $1,020,832

• O&M costs converted into NPV 2004 dollars: $1,215,531

• Total estimated cost for Alternative 3: $2,236,363

Note that these costs include a 10 percent contingency.

9-21
P:\2002 Projects\22-052 RI FS Alameda Point\Report Text\Draft Final Submittal, 2004\Master9·07-04 v4.doc
Alameda Point Site 25/Annex Alameda Annex IR-02 Groundwater RVFS -ERRG



/
-"

Development and Screening ofRemedial Alternatives

9.4.8. State/Community Acceptance

Stakeholders have indicated a preference for more aggressive cleanup technologies, provided they are not

cost-prohibitive or impracticable. Stakeholders, including regulatory agencies and community

representatives, have expressed a preference for a Site cleanup technology that is more aggressive than

MNA.

The State and community acceptance criteria will be assessed in the ROD following comment on the

RI/FS and the proposed plan.

9.5. ALTERNATIVE 4 - BIOSPARGING WITH SOIL VAPOR EXTRACTION,
NUTRIENT/MICROORGANISM ENHANCEMENT, MONITORED NATURAL
ATTENUATION, AND INSTITUTIONAL CONTROLS

Alternative 4 involves the same components of Alternative 3, with the addition of nutrient and/or

microorganism enhancement to accelerate the cleanup timeframe. The details of Alternative 3 are not

repeated in this section for brevity (see Section 9.4).

Generally, oxygen availability is the limiting factor in biodegradation of petroleum compounds, and

appears to be the limiting factor at the Site. Generally, the availability of nitrogen and phosphorous is not

a limiting factor, and supplying oxygen to the subsurface is sufficient to promote in situ aerobic

biodegradation of petroleum compounds. However, at some sites, essential nutrients such as nitrogen and

phosphorous may not be present in sufficient concentrations to sustain the growth of the microorganism.

At such sites, the addition ofessential nutrients may increase biodegradation rates.

Because nitrate and nitrite concentrations at the site have generally been below the detection limit, (IT et

al., 2002 and Shaw, 2004b), nitrogen may be limiting the biodegradation rate at the Site. Existing data

indicate that biodegradation is already occurring on the site; however, the enhancement of the naturally

occurring microbial population may also increase the degradation rate at the Site. Therefore, nutrient!

microorganism enhancement is included as part of Alternative 3.

During the remedial design process, the enhancement of biodegradation by addition of nutrients or

microbial substrates will be evaluated by conducting laboratory treatability studies. The addition of

nitrogen and phosphorous is quantified by conducting respirometer tests using diammonium phosphate

(DAP) as a nutrient source. If the addition of essential nutrients is determined to substantially promote

biodegradation rates, the biosparging system may be optimized to provide these nutrients to the

subsurface. Nitrogen concentration can be increased by the addition of gaseous ammonia, nitrous oxide,

or liquid nitrate solution to the injection stream. Ifphosphorous is also determined to be a limiting factor,

a low concentration liquid phosphate solution may be added to the injection process.

Alternative 4 is assumed, for cost estimating purposes, to shorten the required cleanup time by 1 year

relative to Alternative 3; however, without laboratory treatability studies (to be performed during the
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remedial design), it is difficult to accurately assess the reduced cleanup time for biosparging with nutrient

enhancement. Two years of biosparging with nutrient enhancement followed by six years of MNA are

assumed for cost estimating purposes.

9.5.1. Performance Criteria

The performance criteria for Alternative 4 are identical to those for Alternative 3 (see Section 9.4), with

the addition of non-acceptable performance being marked by potential biofouling of the biosparge wells

(such as that caused by excessive algae growth) that could limit injection efficiency.

9.5.2. Biosparging System Design

The biosparging system conceptually designed for Alternative 3 would be similar to the system for

Alternative 4, with the addition of nutrients (in either gas or liquid form) during the injection process.

Technical specifications of the system remain unchanged from Alternative 3, but the duration for

implementation is changed to 2 years ofbiosparging followed by 6 years ofMNA.

9.5.3. Overall Protection of Human Health and the Environment

Alternative 4 would protect human health and the environment under current and likely future land uses

because contaminants would be destroyed through accelerated biodegradation. After initial treatment

with biosparging and a short period of MNA, Alternative 4 would permanently eliminate risks associated

with groundwater contamination. Institutional controls and site monitoring, as in Alternative 2, would

remain a critical element to protect short-term exposure during treatment of the plume.

Alternative 4 meets this threshold criterion.

9.5.4. Compliance with ARARs

Alternative 4 has several potential action-specific ARARs:

• RCRA - Requirements ofthis act regarding proper characterization and disposal of investigation
derived wastes such as purge water or drill cuttings are considered potentially applicable.

• DTSC Requirements for Land Use Covenants - The substantive provisions of this regulation,
which provide for a land use covenant to be executed and recorded when remedial actions are
taken and when hazardous substances will remain at the property at concentrations unsuitable for
unrestricted use of the land, are considered potentially relevant and appropriate.

• California Civil Code - The substantive provisions of this requirement are potentially applicable
and allow an owner of land to make a covenant to restrict the use of land to protect present or
future human health or safety or the environment as a result of the presence of hazardous
materials.

• California Health and Safety Code -The substantive provisions of this regulation are
potentially applicable and allow DTSC to enter into an agreement with the owner of a hazardous
waste facility to restrict present and future land uses.
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Clean Air Act - This law is considered potentially applicable for operation of the vapor
extraction and treatment system.

BAAQMD Regulation Title 8 - This regulation, covering discharge to air and air stripping
operations, is relevant and appropriate due to use of a vapor extraction system as part of the
remedial alternative.

)

For a listing ofchemical- and location-specific ARARs, and an analysis of ARARs, refer to Section 7.

Alternative 4 can meet the ARARs specified, and therefore meets this threshold criterion.

9.5.5. Long-Term Effectiveness and Permanence

Alternative 4 would reduce site contamination to below cleanup goals within an estimated 8 years,

allowing for unrestricted use of groundwater after the cleanup has been completed. Therefore,

Alternative 4 would have high, long-term effectiveness because, even if the groundwater-to-human

receptor pathway were completed in the future, there would be no significant contamination that posed an

unacceptable risk.

9.5.6. Reduction of Toxicity, Mobility, or Volume through Treatment

Based on the site-specific details and other case studies involving biosparging and MNA, Alternative 4

would be effective for the Site. Alternative 4 meets the RAO for groundwater and would accelerate the

natural biodegradadation at the site to reduce contaminant concentrations. Biosparging is considered

innovative, but has had a number of successful applications for remediation groundwater contamination,

especially VOCs and petroleum hydrocarbons (see Section 9.4.4).

9.5.7. Short-Term Effectiveness

Alternative 4 would involve some short-term risks associated with well installation and vapor emissions,

to be controlled using an extraction and treatment system, as the system is pilot tested and taken to full

implementation. If horizontal wells are used, excavation may directly expose contaminated groundwater,

completing the groundwater-to-human exposure pathway.

9.5.8. Implementability

Alternative 4 would be technically and administratively implementable. Sparging well placement is

flexible, and underground as well as aboveground obstructions can be avoided. The presence of surface

structures such as residential buildings will affect the radius of influence of the biosparging system.

However, SVE well placement and soil gas monitoring would require special attention.

The components of a biosparging system are not overly complicated; however, potential fugitive benzene

vapor emissions would require monitoring and control. The addition of nutrients or microorganisms to

the subsurface would require additional operation and maintenance effort to ensure that potential

biofouling of the biosparge wells is effectively controlled as not to inhibit injection efficiency.
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9.5.9. Cost

The costs associated with Alternative 4 (see Appendix H for the detailed cost estimate) are:

• Capital equipment costs at the onset of the project: $1,020,832

• O&M costs converted into NPV 2004 dollars: $1,296,136

• Total estimated cost for Alternative 3: $2,316,968

Note that these costs include a 10 percent contingency.

9.5.10. State/Community Acceptance

Stakeholders have indicated a preference for more aggressive cleanup technologies, provided they are not

cost-prohibitive or impracticable. Stakeholders, including regulatory agencies and community

representatives, have expressed a preference for a Site cleanup technology that is more aggressive than

MNA.

The State and community acceptance criteria will be assessed in the ROD following comment on the

RIfFS and the proposed plan.

9.6. ALTERNATIVE 5 - AIR SPARGING WITH SOIL VAPOR EXTRACTION, MONITORED
NATURAL ATTENUATION, AND INSTITUTIONAL CONTROLS

As described in Section 8, air sparging involves injecting air into the saturated zone at a flow rate

designed primarily to volatilize contamination for collection via SVE wells, and secondarily to promote

aerobic biodegradation. An air sparging system would be constructed similar to the biosparging system

described in Section 9.5, with the exception of larger-capacity compressors to deliver air into the

subsurface at higher flow rates relative to biosparging. Because of the similarities to Alternative 3, the

details of Alternative 5 are not repeated in this section for brevity (see Section 9.4).

A vapor extraction and treatment contingency is an essential component of Alternative 5, to collect

volatilized contamination in the unsaturated zone prior to reaching the surface. Given the sensitive

receptors at the site, the increased potential human health risk from possible fugitive emissions during air

sparging should be balanced with the potential benefit of an accelerated cleanup timeframe.

As with Alternatives 3 and 4, this alternative also incorporates MNA and institutional controls because air

sparging will be implemented to address plume centers and/or deeper areas that may not be amenable to

the use of MNA alone. MNA would remediate residual contamination left after air sparging, and

institutional controls would ensure that contaminated groundwater is not used as a potable water supply

prior to achieving cleanup goals. The details of the MNA and institutional controls alternative are not

repeated in this section for brevity (see Section 9.3).

\

/
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Alternative 5 is assumed, for cost estimating purposes, to shorten the required cleanup time by I year

relative to Alternative 3. One year of air sparging followed by seven years of MNA are assumed for cost

estimating purposes.

9.6.1. Performance Criteria

The performance criteria for Alternative 5 are identical to those for Alternative 3 (see Section 9.4).

9.6.2. Air Sparging System Design

The biosparging system conceptually designed for Alternative 3 would be similar to the air sparging

system for Alternative 5, with the addition of larger-capacity compressors at each treatment zone.

Technical specifications of the system remain unchanged from Alternative 3, with the following

exceptions (see Appendix H for a detailed itemization of system components and costs):

•

•

Three continuously-operated 20-hp compressors for air injection, and three stand-by 30 hp
vacuum blowers, within Zones I, 2, and 3

One year of air sparging, followed by seven years of MNA and institutional controls

9.6.3. Overall Protection of Human Health and the Environment

Alternative 5 would protect human health and the environment under current and likely future land uses

because contaminants would be destroyed through accelerated biodegradation. After initial treatment

with air sparging and a short period of MNA, Alternative 5 would permanently eliminate risks associated

with groundwater contamination. Institutional controls and site monitoring, as in Alternative 2, would

remain a critical element to protect short-term exposure during treatment ofthe plume.

Alternative 5 meets this threshold criterion.

9.6.4. Compliance with ARARs

Alternative 5 has several potential action-specific ARARs:

• RCRA - Requirements of this act regarding proper characterization and disposal of investigation
derived wastes such as purge water or drill cuttings are considered potentially applicable.

• DTSC Requirements for Land Use Covenants - The substantive provisions of this regulation,
which provide for a land use covenant to be executed and recorded when remedial actions are
taken and when hazardous substances will remain at the property at concentrations unsuitable for
unrestricted use of the land, are considered potentially relevant and appropriate.

• California Civil Code - The substantive provisions of this requirement are potentially applicable
and allow an owner of land to make a covenant to restrict the use of land to protect present or
future human health or safety or the environment as a result of the presence of hazardous
materials.
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California Health and Safety Code -The substantive prOVlSlons of this regulation are
potentially applicable and allow DTSC to enter into an agreement with the owner of a hazardous
waste facility to restrict present and future land uses.

Clean Air Act - This law is considered potentially applicable for operation of the vapor
extraction and treatment system.

BAAQMD Regulation Title 8 - This regulation, covering discharge to air and air stripping
operations, is relevant and appropriate due to use of a vapor extraction system as part of the
remedial alternative.

f"''.·
)

..............

For a listing of chemical- and location-specific ARARs, and an analysis of ARARs, refer to Section 7.

Alternative 5 can meet the ARARs specified, and therefore meets this threshold criterion.

9.6.5. Long-Term Effectiveness and Permanence

Alternative 5 would reduce site contamination to below cleanup goals within an estimated 8 years,

allowing for unrestricted use of groundwater after the cleanup has been completed. Therefore,

Alternative 5 would have high, long-term effectiveness because, even if the groundwater-to-human

receptor pathway were completed in the future, there would be no significant contamination that posed an

unacceptable risk.

9.6.6. Reduction of Toxicity, Mobility, or Volume through Treatment

Based on the site-specific details and other case studies involving biosparging and MNA, Alternative 5

would be effective for the Site. Alternative 5 meets the RAG for groundwater and would actively

volatilize contaminants from the saturated zone for extraction and treatment, as well as accelerate the

natural biodegradation in the saturated zone. Air sparging has been successfully demonstrated both in the

laboratory and in field applications, and has been found to be effective (Fields et al., 2002).

9.6.7. Short-Term Effectiveness

Alternative 5 would involve some short-term risks associated with well installation and vapor emissions

(to be controlled using an extraction and treatment system) as the system is pilot tested and taken to full

implementation. The increased fugitive emissions could pose increased risk to site occupants, if not

adequately controlled with the vapor extraction and treatment system. If horizontal wells are used,

excavation may directly expose contaminated groundwater, completing the groundwater-to-human

exposure pathway.

9.6.8. Implementability

Alternative 5 would be technically and administratively implementable. Sparging well placement is

flexible, and underground as well as aboveground obstructions can be avoided. The presence of surface

structures such as residential buildings will affect the radius of influence of the biosparging system.
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The components of an air sparging system are not overly complicated; however, fugitive benzene vapor

emissions would require monitoring and control, particularly given the increased fugitive emissions and

nearby site occupants.

9.6.9. Cost

The costs associated with Altemative 5 (see Appcndix H for the detailed cost estimate) are:

• Capital equipment costs at the onset of the project: $1,087,822

• O&M costs converted into NPV 2004 dollars: $1,131,629

• Total estimated cost for Alternative 3: $2,219,451

Note that these costs include a 10 percent contingency.

9.6.10. State/Community Acceptance

Stakeholders have indicated a preference for more aggressive cleanup technologies, provided they are not

cost-prohibitive or impracticable. Given the sensitive receptors in the area, the increased fugitive

emissions from an air sparging system may be less preferable compared to other alternatives.

The State and community acceptance criteria will be assessed in the ROD following comment on the

RI/FS and the proposed plan.

9.7. ALTERNATIVE 6 - PUMP AND TREAT WITH MONITORED NATURAL
ATTENUATION AND INSTITUTIONAL CONTROLS

As described in Scction 8, pump and treat systems involve extracting groundwater containing dissolved

contaminants from the subsurface and delivering water to the surface for either on-site or off-site

treatment. Pump and treat systems are typically effective in containing groundwater contamination, and

are sometimes effective in removing contaminant mass from the saturated zone, particularly in areas with

free floating product and in permeable aquifers. The benzene and naphthalene plume at the Site is stable,

as discussed in Section 4 and 5; therefore, the purpose of a pump and treat system at the Site would be to

remove contaminant mass, primarily from the plume centers.

The effectiveness of a pump and treat system in removing contaminant mass at the plume centers will be

constrained by the heterogeneity of the Site soils, particularly low-permeability materials present within

the FWBZ. This limitation of pump and treat is not unique compared with the other alternatives, as most

in situ technologies are also limited by subsurface heterogeneity. The determination of whether pump and

treat could be a viable remediation technology for the Site will depend largely on the cost evaluation

developed for Alternative 6.

The pump and treat system conceptually designed for Alternative 6 involves treatment at zones identical

to those in Alternatives 3, 4, and 5, the details of which are not repeated for brevity. Treatment
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equipment would be contained near the treatment zones in enclosures similar to those described for

Alternatives 3, 4, and 5; the enclosures would be designed to house the treatment vessels required for on

site treatment, as appropriate, and to contain an appropriate volume of groundwater in the event of an

accidental spill. Because fugitive emissions from the groundwater extraction are not expected to be

significant, no vapor extraction and treatment systems would be required for Alternative 6.

This alternative also incorporates MNA and institutional controls because pump and treat will be

implemented to address plume centers and/or deeper areas that may not be amenable to the use of MNA

alone. MNA would remediate residual contamination left after pump and treat, and institutional controls

would ensure that contaminated groundwater is not used as a potable water supply prior to achieving

cleanup goals. The details of the MNA and institutional controls alternative are not repeated in this

section for brevity (see Section 9.3).

Given the site characteristics and other case studies, the estimated time required for pump and treat of the

three zones is 6 to 10 years. Eight years has been assumed for cost estimation purposes, with an MNA

phase to follow pump and treat for an estimated seven years.

9.7.1. Performance Criteria

The performance criteria used for pump and treat are directly linked to the cleanup goals stated in the Site

RAO, and are listed below.

Acceptable performance will be marked by:

Continued declining contaminant concentrations in on-site monitoring wells, meeting cleanup
goals within the predicted cleanup timeframe

• Receding contaminant plumes

• Documented degradation of contamination left after pump and treat to below cleanup goals

Non-acceptable performance will be marked by:

• Stable contaminant concentrations within pump and treat zones throughout the treatment period

• Expanding contaminant plumes

• A trend of increasing contaminant concentrations in monitoring wells at the plume centers

9.7.2. Pump and Treat System Design

The pump and treat system conceptually designed for Alternative 6 would consist of the following (see

Appendix H for a detailed itemization of system components and costs):

• Installation of 16 4-inch-diameter groundwater extraction wells in Zones 1,2, and 3; the number
of wells was estimated using an assumed radius of influence of 100 feet (based on previous
aquifer testing performed at the Site).
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Overlapping extraction well radii of influence for the center of the treatment zones

Extraction wells screened from 10 to 25 feet bgs

16 controller-less pneumatic displacement pumps supplied by three 15-hp air compressors, within
Zones 1, 2, and 3

Adequate manifolding, piping, control valves, etc., at each zone to operate clusters of extraction
wells separately, allowing for pulsing and cycling of the system

Treatment pads at each treatment zone, designed to hold two 200-gallon steel vessels containing
granulated activated carbon, and of an adequate capacity to contain accidental spills and
stormwater

• Adequate maintenance of the system to allow for optimization and continual operation;
installation of nine additional groundwater monitoring wells to monitor cleanup progress

• Eight years of pump and treat, followed by seven years ofMNA and institutional controls

• Simultaneous implementation at all pump and treat zones

9.7.3. Overall Protection of Human Health and the Environment

Alternative 6 would protect human health and the environment under current and likely future land uses

because contaminants would be destroyed following extraction and treatment. After initial treatment and

a short period of MNA, Alternative 6 would permanently eliminate risks associated with groundwater

contamination. Institutional controls and site monitoring, as in Alternative 2, would remain a critical

element to protect short-term exposure during treatment of the plume.

Alternative 6 meets this threshold criterion.

9.7.4. Compliance with ARARs

Alternative 6 has several potential action-specific ARARs:

• RCRA - Requirements of this act regarding proper characterization and disposal of investigation
derived wastes such as purge water or drill cuttings are considered potentially applicable.

• DTSC Requirements for Land Use Covenants - The substantive provisions of this regulation,
which provide for a land use covenant to be executed and recorded when remedial actions are
taken and when hazardous substances will remain at the property at concentrations unsuitable for
unrestricted use of the land, are considered potentially relevant and appropriate.

• California Civil Code - The substantive provisions of this requirement are potentially applicable
and allow an owner of land to make a covenant to restrict the use of land to protect present or
future human health or safety or the environment as a result of the presence of hazardous
materials.

• California Health and Safety Code - The substantive provisions of this regulation are
potentially applicable and allow DTSC to enter into an agreement with the owner of a hazardous
waste facility to restrict present and future land uses.

For a listing of chemical- and location-specific ARARs, and an analysis of ARARs, refer to Section 7.
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Alternative 6 can meet the ARARs specified, and therefore meets this threshold criterion.

9.7.5. Long-Term Effectiveness and Permanence

Alternative 6 would reduce site contamination to below cleanup goals within an estimated 15 years,

allowing for unrestricted use of groundwater after the cleanup has been completed. Therefore,

Alternative 6 would have high, long-term effectiveness because, even if the groundwater-to-human

receptor pathway were completed in the future, there would be no significant contamination that posed an

unacceptable risk.

9.7.6. Reduction of Toxicity, Mobility, or Volume through Treatment

Based on the site-specific details and other case studies involving pump and treat with MNA, Alternative

6 would be effective for the Site. Alternative 6 meets the RAO for groundwater and would remove

groundwater contaminants from the subsurface through pump and treat, followed by MNA to further

reduce contaminant concentrations.

9.7.7. Short-Term Effectiveness

Alternative 6 would involve some short-term risks associated with well installation and groundwater

extraction and treatment. The extraction of large volumes of contaminated groundwater poses potential

risks to site occupants that would require control through frequent system maintenance and spill

prevention procedures to prevent exposure to contaminated groundwater.

9.7.8. Implementability

Alternative 3 would be technically and administratively implementable. Extraction well placement is

flexible, and underground as well as aboveground obstructions can be avoided. The operation and

maintenance of the treatment systems would require special attention because the site is currently

occupied.

9.7.9. Cost

The costs associated with Alternative 6 (see Appcndix H for the detailed cost estimate) are:

• Capital equipment costs at the onset of the project: $809,868

• O&M costs converted into NPV 2004 dollars: $2,365,271

• Total estimated cost for Alternative 6: $3,175,139

Note that these costs include a 10 percent contingency.

9.7.10. State/Community Acceptance

Stakeholders have indicated a preference for more aggressive cleanup technologies, provided they are not

cost-prohibitive or impracticable. Community representatives have expressed a preference for a site
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cleanup technology that is more aggressive than MNA, and have specifically discussed pump and treat as

a potential treatment technology that should be fully evaluated in this report.

The State and community acceptance criteria will be assessed in the ROD following comment on the

RI/FS and the proposed plan.

9.8. COMPARATIVE EVALUATION OF REMEDIAL ALTERNATIVES

The comparative evaluation of remedial alternatives included in this section includes the relative

performance of each alternative (that has met the first two threshold criteria) with respect to the five

balancing criteria, as outlined in the NCP and presented in Section 9.1. The NCP states: "The national

goal of the remedy selection process is to select remedies that are protective of human health and the

environment, that maintain protection over time, and that minimize untreated waste." As discussed in

Scction 9.2.1, Alternative 1 does not meet the first threshold criterion, overall protection of human health

and the environment, and is therefore excluded from this comparative evaluation, except as required by

the NCP. All of the remaining alternatives can meet the second threshold criterion, compliance with

ARARs.

The following evaluation compares Alternatives 2, 3, 4,5, and 6, each of which meets the two threshold

criteria, against the five balancing criteria: (1) long-term effectiveness and permanence; (2) reduction of

toxicity, mobility, and volume through treatment; (3) short-term effectiveness; (4) implementability; and

(5) cost. This evaluation serves to identify and assess the relative performance of each alternative with

respect to these five criteria to assist the decision-making process. As previously discussed, the last two

criteria, State and community acceptance, will be assessed in the ROD following comment on the RI/FS

and the proposed plan. Figure 9-5 summarizes the comparative analysis and presents each remedial

alternative in order of its relative performance to each of the five balancing criteria.

9.8.1. Long-Term Effectiveness and Permanence

Alternatives 2, 3, 4, 5, and 6 would each be effective in the long-term. Alternatives 3, 4, 5, and 6 would

actively reduce concentrations in the most contaminated areas. Then, all five alternatives would allow

MNA to reduce residual concentrations to below cleanup goals for the domestic use of groundwater by

residents and workers. Alternatives 4 and 5 would achieve the long-term effectiveness and permanence

goals within the shortest estimated timeframe (8 years), and would perform highly relative to this

criterion. Alternative 3, projected to achieve the cleanup goals within an estimated 9 years, would

perform moderately well relative to this criterion. Alternative 6, projected to achieve the cleanup goals

within an estimated 15 years, would perform at a moderate low level relative to this criterion. Alternative

2, projected to achieve the cleanup goals within an estimated 50 years, would perform at a low level

relative to this criterion.
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9.8.2. Reduction of Toxicity, Mobility, or Volume through Treatment

Alternatives 2, 3, 4, 5, and 6 would each be effective in reducing the toxicity, mobility, or volume of

groundwater contamination through treatment. Alternative 2 would rely completely on natural

degradation processes, and Alternatives 3 and 4 would accelerate the natural degradation processes

occurring at the site, and would produce harmless end products (carbon dioxide and water) that are

ubiquitous in the environment. Alternative 5 and, to a lesser extent, Alternative 6 would also accelerate

the natural degradation processes by increasing oxygen concentrations in the saturated zone; however,

both alternatives would rely on the extraction and treatment of contaminated waste streams.

Alternatives 4 and 5 would reduce the contaminant volume within the shortest estimated timeframe (8

years), and would perform highly relative to this criterion. Alternative 3, projected to reduce

contamination to the cleanup goals within an estimated 9 years, would perform moderately well relative

to this criterion. Alternative 6, projected to achieve the cleanup goals within an estimated 15 years, would

leave a residual volume for a longer timeframe and would perform at a moderately low level relative to

this criterion. Alternative 2 utilizes passive treatment technologies, requiring the longest timeframe to

provide reduction of toxicity, mobility, and volume of contaminants, and therefore performs at a low level

relative to this criterion.

9.8.3. Short-Term Effectiveness

Short-term effectiveness is a measure of the benefits seen by implementation ofa remedial alternative and

the risks associated with its implementation. Alternatives 2, 3, 4, 5, and 6 each would involve some

short-term risks associated with construction or operation of the remediation system; however, these risks

could be mitigated through proper engineering design and controls. Possible vapor emissions from the

subsurface is a potential risk associated with sparging operations specified in Alternatives 3, 4, and 5.

These risks would be mitigated by the use of vapor extraction and treatment systems over the sparging

zone, although the potential risk among these alternatives would be greatest for Alternative 5 because air

sparging involves injecting air at higher pressures relative to biosparging. Alternative 6 is not anticipated

to cause any significant vapor emissions or other exposure to groundwater contamination, assuming that

the treatment system operates properly. However, an accidental release of contaminated groundwater

from a pump and treat system could pose a risk to site occupants and ecological receptors in Oakland

Inner Harbor.

Alternative 4 would perform highly relative to this criterion because of its lower potential risk to site

occupants via fugitive emissions compared with Alternative 5, and would provide the greater benefit in

the short term, achieving contaminant mass reduction within an estimated 8 years. Alternative 3 would

perform at a moderately high level relative to this criterion for the same reasons as Alternative 4, albeit

achieving contaminant reduction within a slightly longer timeframe (9 years). Alterative 6 would perform

moderately well relative to this criterion because, although its implementation will not result in significant

vapor emissions, the treatment of a contaminated water stream poses a potential risk to human and
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ecological receptors, and contaminant reduction would involve a longer timeframe (15 years).

Alternative 2 would also perform moderately well because it involves minimal additional risks during

installation of new groundwater wells and monitoring activities; however, it would require the longest

timeframe (50 years) to reduce contamination to potable water cleanup criteria. Alternative 5 would

perform at a low level relative to this criterion because the increased volatilization could pose increased

risk to site occupants that would not be outweighed by a significant reduction in cleanup time.

9.8.4. Implementability

Alternatives 2, 3, 4, 5, and 6 all consist of remediation technologies that are readily implementable, and

each would involve subsurface construction in an active residential community. Alternative 2 would

require only additional monitoring wells, and would have the least impact on Site residents. Alternatives

3, 4, and 5 would each involve a similar number of sparge wells and vapor extraction wells within each

treatment zone, while Alternative 5 would require larger equipment to accommodate the higher injection

pressures of air sparging. Alternative 4 would involve the addition of nutrients to the subsurface, which

would increase biological activity and potentially foul the biosparge wells (via algal growth) unless

controlled. Alternative 6 would require fewer extraction wells to treat each zone, but a separate water

discharge point would need to be established for each treatment zone. Because of the space limitation

caused by the current site use, it may be difficult to identify an appropriate discharge point for each

treatment zone.

Alternatives 2, 3, and 5 would perform highly relative to this criterion. Alternatives 4 and 6 would

perform moderately well relative to this criterion, considering the increased level of effort likely required

to control potential fouling of the biosparge wells (Alternative 4) and to identifY discharge points for

treated groundwater (Alternative 6).
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9.8.5. Cost

The costs for the six alternatives are as follows:

Remedial Alternative Cost Comparison

Remedial Alternative

Alternative 1 - No Action

Alternative 2 - MNA and Institutional Controls

Alternative 3 - Biosparging with MNA and Institutional
Controls

Alternative 4 - Biosparging with Nutrient
Enhancement, MNA, and Institutional Controls

Alternative 5 - Air Sparging with MNA and
Institutional Controls

Alternative 6 - Pump and Treat with MNA and
Institutional Controls

9.8.6. State/Community Acceptance

Estimated Cost

$0

$2,226,314

$2,236,363

$2,316,968

$2,219,451

$3,175,139

As previously discussed, the State and community acceptance criteria will be assessed m the ROD

following comment on the RI/FS and the proposed plan. "-
\ I

'- ......--./
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Figure 9-5
Comparative Analysis of Remedial Alternatives

Alameda Point Site 25fAIameda Annex IR-D2 Groundwater RifFS

Cost

O&M costs: $1,296,136
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Total costs: $2,236,363
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~~~S~:~tive vapors low, mitigated bYlce".•tinn""," lo"'k'en',a(~ ".. I

Alternative 3
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Alternative 4
limited short term risks during well
Installation

Petfonnanee: low
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nutrients and/or microorganisms 10
accelerate deanup

MNA and Institutional controls (as
outlined In Allemative 2)

SVE to ensure protection of site
residents from possible fugitive
emissions

P:\2002 Projects\22-oS2 RI FS Alameda Point\Report Texl\Drafi Final Submittal, 2004\Figures\Figure 9-5 Page 1 of1

o o o



10. CONCLUSIONS

This Remedial Investigation/Feasibility Study was conducted to address dissolved-phase benzene and

naphthalene contamination in shallow groundwater beneath Alameda Point Sites 25, 30, and 31, and

Alameda Annex Installation Restoration Site-02 in Alameda, California. The groundwater contamination

underlies approximately 42 acres of residential and industrial areas. To date, characterization data

indicate that benzene and naphthalene contamination is not migrating and that natural degradation has

been occurring; however, the rate of natural degradation has slowed as dissolved oxygen has been

consumed and site conditions have become predominantly anaerobic. In addition, additional monitoring

data are needed to better understand benzene and naphthalene concentrations at the west and east edges of

the contaminant plume.

A human health risk assessment was performed as part of this report, and risks were found to be

acceptable for all groundwater use scenarios, except for use as a potable water supply. There are

currently no drinking water wells installed at the Site. However, there is concern that wells may be

installed in the future, which would complete the groundwater ingestion pathway. Therefore, drinking

water standards were used as cleanup goals to address the concern that contaminated groundwater could

be used as a potable water supply.

A variety of remedial technologies were screened and evaluated in this report to formulate six remedial

alternatives:

• Alternative 1 - No Action: This alternative would not adequately address the potential for
unacceptable risks to human health if the drinking water pathway were completed.

• Alternative 2 - Monitored Natural Attenuation (MNA) with Institutional Controls: In the short
term, this alternative would prevent the drinking water pathway from being completed through
the use of institutional controls to prohibit installation of drinking water wells at the Site.
Alternative 2 would rely on MNA to degrade the existing contaminant plumes over an estimated
50-year period. While MNA is a useful tool for addressing residual contamination, it is
dependent on the electron acceptors available in the natural environment. Dissolved oxygen, the
preferred electron acceptor, has been largely consumed throughout the Site, creating
predominantly anaerobic subsurface conditions. The remaining electron acceptors are less
efficient and the rate of biodegradation has slowed. The remaining electron acceptors will not be
sufficient to degrade remaining contamination present within plume centers and at depth within a
practical time frame.

• Alternative 3 - Biosparging with a Soil Vapor Extraction (SVE), MNA, and Institutional
Controls: This alternative introduces air as an oxygen source for aerobic degradation into the
subsurface, thereby converting anaerobic environments to aerobic environments and accelerating
the naturally occurring biodegradation processes. Biosparging could also volatilize a certain
amount of benzene into the vadose zone. Although benzene vapors would likely be degraded in
the aerobic vadose zone, a vapor extraction contingency is included as part of the biosparging
alternative to capture and treat fugitive benzene vapors in the vadose zone. Initiation of the vapor
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Conclusions

extraction contingency would be triggered if soil gas monitoring indicates a potential risk to site
occupants. It is estimated that approximately 2 years of biosparging would be required, followed
by 7 years of MNA to reduce contaminant concentrations to below cleanup goals. During the 9
year period, institutional controls would be used to ensure that groundwater wells are not installed
in the first water bearing zone.

• Alternative 4 - Biosparging with SVE, NutrientlMicroorganism Enhancement, MNA, and
Institutional Controls: This alternative is identical to Alternative 3, with the addition microbes or
essential nutrients to further increase the degradation rate. It is estimated that approximately 2
years ofbiosparging with nutrient/microorganism enhancement would be required, followed by 6
years of MNA to reduce contaminant concentrations to below cleanup goals. During the 8-year
period, institutional controls would be used to ensure that groundwater wells are not installed in
the first water bearing zone.

• Alternative 5 - Air Sparging with SVE, MNA, and Institutional Controls: This alternative is
similar to Alternative 3; the primary difference involves the injection of air at higher pressure to
volatilize contaminants for extraction and treatment. It is estimated that approximately 1 year of
air sparging would be required, followed by 7 years of MNA to reduce contaminant
concentrations to below cleanup goals. During the 8-year period, institutional controls would be
used to ensure that groundwater wells are not installed in the first water bearing zone.

• Alternative 6 - Pump and Treat with MNA, and Institutional Controls: This alternative involves
extracting and treating contaminated groundwater. It is estimated that approximately 8 years of
pump and treat would be required, followed by 7 years of MNA to reduce contaminant
concentrations to below cleanup goals. During the IS-year period, institutional controls would be
used to ensure that groundwater wells are not installed in the first water bearing zone.

Alternative 1 was not considered to be protective of human health and the environment if the drinking

water pathway were completed, and was therefore eliminated from further consideration. A comparative

analysis of Alternatives 2, 3, 4, 5, and 6 concluded that each alternative was technically and

administratively implementable and, with the exception of Alternative 6, the estimated cost of each

alternative was comparable. The primary distinguishing factor in the comparative analysis was the

performance of each alternative relative to the long-term effectiveness criteria, Alternatives 4 and 5 would

reduce groundwater contamination to below drinking water standards in an estimated 8 years. Alternative

3 would require an estimated 9 years, Alternative 6 would require an estimated 15 years, and Alternative

2 would require an estimated 50 years. The short-term effectiveness of each alternative was judged to be

generally comparable, with the exception of Alternative 5 (air sparging). The increased air injection

pressure associated with Alternative 5 will increase the volatilization of groundwater contaminants into

the vadose zone. The volatilization will be controlled with soil vapor extraction and treatment; however,

given the sensitive receptors at the Site, the increased fugitive emissions from an air sparging system may

be less preferable compared to other alternatives.

'.
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Appendix A
Groundwater Analytical Data Set
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TableA·1

Benzene Analytical Results for Site Monitoring Wells

Alameda Point/Annex Groundwater RifFS

(Results in "giL)
Page 1 of2

P181·MW45 P181·MW46 P181·MW47 EW·2 PW·12 PW·10A

Result Date Company Result Date Company Result Date Company Result Date Compan)' Result Date Company Result Date Compan)'

170 12/28/1994 TtEMI 73 9/16/1994 TIEMI 1400 J 1212811994 TtEMI 560 6/15/1994 TtEMI 76 6/22/1994 TtEMI 10 612211994 TtEMI

180 4/3/1995 TtEMI 43 1212811994 TtEMI 1000 U 4/3/1995 TtEMI 660 12120/1994 TtEMI 48 9/16/1994 TtEMI 6 9/16/1994 TtEMI

170 4/17/1996 TtEMI 38 4/3/1995 TtEMI 1400 4/3/1995 TtEMI 410 3131/1995 TtEMI 53 12/28/1994 TtEMI 4 J 1212811994 TtEMI

170 7/15/1996 TtEMI 32 4/16/1996 TtEMI 920 J 4/15/1996 TtEMI 580 4/16/1996 TtEMI 21 4/411995 TtEMI 2 4/4/1995 TtEMI

100 10/23/1996 TtEMI 37 7116/1996 TtEMI 1200 7116/1996 TtEMI 500 711711996 TtEMI 18 1/8/1996 TtEMI 4 . __1/5/1996 TtEMI

80.7 2/23/1999 TtEMI 26 10/23/1996 TtEMI 1200 10123/1996 TtEMI 450 711711996 TtEMI 20 4/17/1996 TtEMI 2 J 411711996 TtEMI

149 5/31/2001 IT 14 J 2123/1999 TtEMI 1100 10/23/1996 TtEMI 470 10/23/1996 TtEMI 19 4/1711996 TtEMI 2 7/16/1996 TtEMI

134 5/31/2001 IT 5 J 12113/1999 IT 251 J 2123/1999 TtEMI 730 2126/1999 TtEMI 17 7/16/1996 TtEMI 10 10/23/1996 TtEMI

150 6/2412002 Shaw 5.2 12113/1999 IT 300 12113/1999 IT 673 6/112001 IT 16 J 10/23/1996 TtEMI 0.8 3/1/1999 TtEMI

150 6/24/2002 Shaw 1 U 6/112001 IT 358 12/13/1999 IT 3.1 3/111999 TtEMI
---

140 9/11/2002 Shaw 49 6/1/2002 Shaw 1620 5131/2001 IT 29 6/112001 IT

160 12/19/2002 Shaw 64 9/11/2002 Shaw 580 6124/2002 Shaw 27 6/24/2002 Shaw

150 12119/2002 Shaw 120 12119/2002 Shaw 480 12119/2002 Shaw 20 9/1212002 Shaw

150 4/17/2003 Shaw 52 411712003 Shaw 480 J 7/3/2003 Shaw 9.8 12/20/2002 Shaw

140 J 713/2003 Shaw 18 J 713/2003 Shaw 570 J 12/11/20001 -§!'.""!.- 6.1 4/1612003 Shaw

120 9/19/2003 Shaw 25 9/19/2003 Shaw 29 J 7/312003 Shaw

160 J 12111/2003 Shaw 26 J 12/11/2003 Shaw 30 912212003 Shaw

77 3/8/2004 Shaw 26 3/8/2004 Shaw 3 1211112003 Shaw
19 3/8/2004 Shaw

5·35 5·12 5·13 5·16/5·16·2' 5.Q2 D.Q2

Result Date Company Result Date Company Result Date Company Result Date Company Result Date Company Result Date Company

180 6/14/1994 TtEMI 37 3/25/1994 TtEMI 17 3129/1994 TtEMI 14 3/29/1994 TtEMI 5 UJ 9/2/1992 TtEMI 0.5 U 7/16/2002 IT

150 9/13/1994 TtEMI 51 6/1311994 TIEMI 32 6/14/1994 TtEMI 11 J 6116/1994 TtEMI 9 3/22/1994 TtEMI 0.32 U 7/16/2002 Shaw

69 12/19/1994 TtEMI 74 9/1311994 TIEMI 34 9/14/1994 TtEMI 11 9/20/1994 TtEMI 6 6/14/1994 TtEMI 0.08 U 9/11/2002 Shaw
73 4/17/1996 TtEMI 73 9/1311994 TtEMI 14 12120/1994 TtEMI 15 12123/1994 TtEMI 11 9/15/1994 TtEMI 0.2 U 12127/2002 Shaw

220 7/16/1996 TtEMI 66 12120/1994 TtEMI 6 3129/1995 TtEMI 9 3130/1995 TtEMI 14 9/15/1994 TtEMI 0.1 U 4/16/2003 Shaw

270 10/25/1996 TtEMI 55 J 3128/1995 TtEMI 34 4/19/1996 TtEMI 5 4/19/1996 TtEMI 6 12/23/1994 TtEMI 0.2 U 71212003 Shaw

0.5 3/1/1999 TtEMI 26 4/1611996 TtEMI 11 7/1711996 TtEMI 8 7/18/1996 TtEMI 2 J 3/28/1995 TtEMI 0.2 U 9/2212003 Shaw

38 6/6/2001 IT 30 7117/1996 TtEMI 2 10/23/1996 TtEMI 10 10/23/1996 TtEMI 6 4/1611996 TtEMI 0.2 U 12/812003 Shaw

46 616/2001 f----IT___ _~_39_c---10124/1996c------TIE~ 0.5 U 2/26/1999 ---...IlE~ 2.4 _212611999 TtEMI 6 7/18/1996 TIEMI 0.2 U _a/812004 Shaw_._-- ---_._- ------
3.3 6/25/2002 Shaw 42 10/24/1996 TtEMI 38 611/2001 IT 9.6 6/512001 IT 5 10/23/1996 TIEMI 0.2 U 3/8/2004 Shaw
28 9/11/2002 Shaw 0.5 U 3/1/1999 TtEMI 4.6 6/2512002 Shaw 0.5 U 3/111999 TIEMI

8.2 12126/2002 Shaw 37 6/4/2001 IT 14 9/2312003 Shaw

15 4/1712003 Shaw 11 12119/2003 Shaw
23 713/2003 Shaw 7.2 3/812004 Shaw

25 7/3/2003 Shaw

22 9/2212003 f----Sl'alY__
2.3 12/11/2003 Shaw
0.2 U 3/8/2004 Shaw
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Table A·1
Benzene Analytical Results for Site Monitoring Wells

Alameda Point/Annex Groundwater RifFS
(Results in Ilg/L)

Page 2 of2

M:l:'-U· M:l:'-U:l M:l:'-U~ M:l:'-U4 M:l:'-U:'

Kesu t uate l;ompany Kesu t uate l;ompany Kesu t uate l;ompany Kesu t uate l;ompany Kesu t uate Il;ompany
510 9/11/2002t--~haw 36 U 9/12/2002t--~haw 0.2 J 9/11/2002 _~haw 0.1 J 9/11/2002 _~haw r-----1 5O_ _ ,9111/2002 Shaw

--l~~-~?/~6iJ:2
Shaw 0.2 J r----l~/26/200:2

t--~~::
1 12118/:2002 Shaw __O~~IT9/2002

-i~::
170 12120/2002 -Shaw-

t--i'~- --0:1"J 0.1 U 4/16/2000
-"0.--

140 J 4/21/2003~haw4/16/2003 Shaw 4/16/2003 Shaw 0.1 U 4/16/2003

~

330 J 7/312003 _.. Shaw. "------ 0.2 U 71712003
----

Shaw 0.1 U 4/16/2003 _~l1a,,----
-~

0.2 U 7/312003 Shaw
-~~:~- -9~~~;~~~~ I-~ha,,----

350-) 7/3/2003 0.2 U 9/19/2003
..~

--0:3 -J -7/3/2003 O,~.J!t--~119/2003=:,hawShaw Shaw _~haw Shaw

--~~~-
_9/22/2003 Shaw 0.2 U 12/812003 Shaw 0.37 J 9/22/2003 Shaw 0.2 U 9/19/2003 Shaw --20OJ -12/11/2003 -sliaW-

12/8/2003 -Shaw- --0.2 U 12/8/:2003 Shaw 0.2~.--J.. r------!2/8/2003 _~haw f--0,~.JJ ~Y/2003 r-Shaw 140 3/9/2004 Shaw
650 J 3/9/2004 Shaw 0.2 U 3/8/2004 Shaw 0.2 U 319/2004 Shaw 0.2 U 3/8/2004 Shaw

IT = IT Corporation
J ::= Concentration approximated because data quality criteria were not met or because the concentration of the analyte was below the reporting limit.
TtEMI =Tetra Tech EMI
Shaw ::= Shaw Environment and Infrastructure
U ::= The analyte was analyzed for, but was not detected at or above the detection limit shown.
UJ ::= The analyte was not detected at or above the adjusted reporting level shown. However, the adjusted reporting level is approximate and may be inaccurate or imprecise.
lJglL = micrograms per liter
1 = Monitoring well 5-16 was replaced by well 5-16-2 due to access problems
Note: Only monitoring wells used to track plume stability are shown.
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Table A-2
Benzene Analytical Results for Hydropunch Samples

(1 of 4)

Hydropunch Sample Result (~g/L) Top Depth{ft bgs) Bottom Depth{ft bgs) Date
825-8801 0.5J 8 10 10/23/1998
825-8804 0.5 U 8 10 10/23/1998
825-8810 0.5 U 8 10 10/23/1998
825-8814 0.5 U 8 10 10/23/1998
825-8816 0.5 U 8 10 10/23/1998
825-8822 28.1 7.5 9.5 10/26/1998

- - - -- ----- -- -- ---------- -- -- ----- ----------------------

- -10/2671998825-8824 0.5 U 7.5 9.5
- - --- ---- --

-O.5-U
- - -----------_.._-- ----- - - -------- - - - - - ----

825-8828 7.5 9.5 10/26/1998
-- --- ---- - --------- _ ..- - ---------

825-8830 - -- ----0.5 U 7.5 9.5 10/26/1998
825-8830 0.5 U 7.5 9.5 10/26/1998
825-8834 0.5 U 10 12 10/26/1998
P181-01 0.5 U 7 9 2/25/1999
P181-03 0.5 U 5 7 2/25/1999
P181-06 0.5 U 5 7 2/25/1999
P181-09 0.5 U 5 7 2/25/1999
P181-09 0.5 U 5 7 2/25/1999
P181-10 0.5 U 5 7 2/25/1999
P181-14 0.5 U 5 7 2/25/1999
RA-1-5 0.5 U 5 5 2/14/2000
RA-1-9 0.5 U 9 9 2/14/2000

RA-1-18 0.5 U 18 18 2/14/2000
RA-2-8 0.5 U 8 8 2/14/2000

RA-2-10 0.5 U 10 10 2/14/2000
RA-2-17 27.1 17 17 2/14/2000
RA-3-17 43.9 17 17 2/15/2000
RA-3-21 1100 21 21 2/15/2000
RA-4-14 7.35 14 14 2/15/2000
RA-4-19 28.5 19 19 2/15/2000
W-11-10 0.5 U 10 10 2/14/2000

- ---------------- t-

_____Q·~lJ
-- -- ----- ----- --- -

2/15/2000 -W-12-8 8 8
- --W-17-7

---------- -- ------ ---- -- - ---

0.5 U 7 7 2/15/2000
W-18-6 0.5 U 6 6 2/16/2000
HP-1-8 0.5 U 8 8 3/27/2001
HP-1-13 0.62 13 13 3/27/2001
HP-1-18 480 18 18 3/27/2001
HP-2-10 0.5 U 10 10 3/28/2001
HP-2-15 0.5 U 15 15 3/28/2001
HP-2-20 480 20 20 3/28/2001
HP-3-10 0.5 U 10 10 3/28/2001
HP-3-15 10 15 15 3/28/2001
HP-3-20 450 20 20 3/28/2001
HP-4-9 0.5 U 9 9 3/28/2001

HP-4D-9 0.5 U 9 9 3/28/2001
HP-4-14 26 14 14 3/28/2001
HP-4-19 860 19 19 3/28/2001
HP-5-8 0.5 U 8 8 3/27/2001

HP-5-13 11 13 13 3/27/2001
HP-5-18 1500 18 18 3/27/2001
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Table A-2
Benzene Analytical Results for Hydropunch Samples

(2 of 4)

Hydropunch Sample
HP-6-8

Result (\lg/L) Top Depth{ft bgs) Bottom Depth{ft bgs)' Date
0.5 U 8 8 3/26/2001

HP-6-13 0.5 U 13 13 3/26/2001
HP-6-18 96 18 18, 3/26/2001
HP-7-8 0.5 U 8 8 3/26/2001

HP-7-13 0.5 U 13 13 3/26/2001
HP-7-18
HP-8-9

HP-8-13
HP-8-18

710 18 18 3/26/2001
- -------- -- ---------------------------'--------

2.5 U 9 9, 3/26/2001
--- --------- --- -- -------- ----- ------- - -~ -- ------------

0.5 U 13 13 3/27/2001
5.9 - ----T8- --- -- - ------18---------3727/200.,-

HP-9-8
HP-9-13

0.5 U 8 8 • 3/27/2001
7.2 13 13 I 3/27/2001

HP-9-18 81 18 18 3/27/2001
OS-HP-02 41 8 12' 6/16/2001
OS-HP-02 210 12 16 6/16/2001
OS-HP-03 2 U 12 16 6/19/2001
OS-HP-03 72 16 20 6/19/2001
OS-HP-04 12 12 16 6/11/2001
OS-HP-04 45 16 20' 6/11/2001
OS-HP-05 7.1 12 16 6/15/2001
OS-HP-06 1 U 6 10 • 6/16/2001
OS-HP-06 148 10 14 , 6/16/2001
OS-HP-07 375 10 14 6/16/2001
OS-HP-07
OS-HP-08

351 14 18 I 6/16/2001
1 U 6 10 • 6/16/2001

OS-HP-08 1 U 11 15 • 6/16/2001
OS-HP-08 670 15 19 • 6/16/2001
OS-HP-09 1 U 8 12 6/16/2001

17 12 16 • 6/16/2001
220 16 20 I 6/16/2001

----- ------ - -- ------- - - --- .
4.2 J 6 10 6/12/2001

- - - - ----- - ------ ------ - --- ----------------- - -------------------

2.4 9 13 • 6/12/2001

OS-HP-09
OS-HP-09
OS-HP-10

----OS-Hpc-:-1--::-0 - ----

OS-HP-10 6000 J 14 18 I 6/12/2001
OS-HP-11 0.49 J 8 12 6/12/2001
OS-HP-11 2 UJ 12 16 I 6/12/2001
OS-HP-11 0.76 J 16 20 • 6/12/2001
OS-HP-11 2 U 20 24 i 6/12/2001
OS-HP-12 2 UJ 5.5 9.5 6/8/2001
OS-HP-12 3.7 10 14 6/8/2001
OS-HP-12 65 J 16 20 6/8/2001
OS-HP-13
OS-HP-14

850 J 16 20, 6/7/2001
742 12 16 I 6/11/2001

OS-HP-14 1970 16 19 6/11/2001
OS-HP-17 1 U 8 12, 6/11/2001
OS-HP-17 1 U 12 16 ' 6/11/2001
OS-HP-17 645 16 20 6/11/2001
OS-HP-18 27 17.5 20, 6/7/2001
OS-HP-20 17 16 20, 6/14/2001
OS-HP-21 0.6 J 12 16 6/15/2001

P:\2002 Projects\22-052 RJ FS Alameda Point\Report Text\Draft Final Submittal, 2004\Appendices\Appendix A benzene naphthalene data tables\
benzene_table_Al_A2.xls



Table A-2
Benzene Analytical Results for Hydropunch Samples

(3 of 4)

Hydropunch Sample Result (Ilg/L) Top Depth(ft bgs) Bottom Depth(ft bgs) Date
OS-HP-22 8.8 16 20 6/15/2001
OS-HP-25 2 UJ 12 16 6/8/2001
OS-HP-25 270 J 16 20 6/8/2001
OS-HP-26 2U 12 16 6/12/2001
OS-HP-26 2U 16 20 6/12/2001
OS-HP-26 2U 20 24 6/12/2001

-- ------OS-HP-27----- - -

2U
- ~---------- f-- ~ _... _--- --

t- 6/12/200112 16
----- - ------------- I-~~- ---- --

'6/12/2001OS-HP-27 2U 16 20
-~-------- - - -- -- ----------c----- - ------ --- --

OS-HP-28 2U 8 12 6/12/2001
OS-HP-28 2U 12 16 6/12/2001
OS-HP-28 0.24 J 16 20 6/12/2001
OS-HP-28 2U 20 24 6/12/2001
OS-HP-29 2U 12 16 6/7/2001
OS-HP-29 2U 17 21 6/7/2001
OS-HP-30 1.2 J 12 16 6/8/2001
OS-HP-30 21 17 21 6/8/2001
OS-HP-31 113 12 16 6/11/2001
OS-HP-31 920 16 20 6/11/2001
OS-HP-35 230 J 16 20 6/8/2001
OS-HP-36 1 U 8 12 6/11/2001
OS-HP-36 0.6 J 12 16 6/11/2001
OS-HP-36 13 16 19 6/11/2001
OS-HP-37 1 U 6 10 6/13/2001
OS-HP-37 39 10 14 6/13/2001
OS-HP-37 1770 14 18 6/13/2001
OS-HP-39 90 J 12 16 6/12/2001
OU5-HP01 2U 10 14 6/13/2001
OU5-HP01 3.2 14 18 6/13/2001
OU5-HP-02 2.2 8 12 6/14/2001

I ~~

605-HP-02
-- --------------- -- --------- - - ~~---------

~- 6/14/2001 -9.9 12 16
TO - - ---- ---------- - -- -_.._------------

6!f4/200f--- -oTf5=HP=03---- 8 12
OU5-HP-03 0.9 J 12 16 6/14/2001
OU5-HP-04 1 U 8 12 6/14/2001
OU5-HP-04 37 12 16 6/14/2001
OU5-HP-05 3.8 12 16 6/14/2001
OU5-HP-05 21 16 20 6/14/2001
OU5-HP06 2U 6 10 6/14/2001
OU5-HP06 9.1 10 14 6/14/2001
OU5-HP06 110 J 14 18 6/14/2001
OU5-HP-07 2U 6 10 6/19/2001
OU5-HP-07 47 J 10 14 6/19/2001
OU5-HP08 2U 8 12 6/13/2001
OU5-HP08 49 12 16 6/13/2001
OU5-HP08 49 16 20 6/13/2001
OU5-HP-09 1 U 8 12 6/14/2001
OU5-HP-09 1 U 12 16 6/14/2001
OU5-HP-09 1 U 16 20 6/14/2001
OU5-HP10 2U 8 10 6/14/2001
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Table A-2
Benzene Analytical Results for Hydropunch Samples

(4 of 4)

Hydropunch Sample Result (llg/L) Top Depth(ft bgs) Bottom Depth(ft bgs) Date
OU5-HP10 5.9 10 14 6/14/2001
OU5-HP10 180 J 14 18 6/14/2001
OU5-HP-11 1 U 8 12 6/13/2001
OU5-HP-11 76 12 16 6/13/2001
OU5-HP-11 22 16 20 6/13/2001
OU5-HP-12 1 U 8 12 6/13/2001

----------- -- - .-------- ----- ---------- -------------- - ---------

OU5-HP-12 1 12 16 6/13/2001
-------------- --- -- - -----------_.._----_..._-_..._-- ------------- - ----------

OU5-HP-12 640 16 20 6/13/2001
------------- ---- - - - --- -- ------------- _.._-- --------- --- -----------

OU5-HP-13 2U 8 12 6/12/2001
OU5-HP-13 560 J 12 15 6/12/2001
OU5-HP-13 4100 J 15 17.5 6/12/2001
OU5-HP14 2U 6 10 6/14/2001
OU5-HP14 2U 10 14 6/14/2001
OU5-HP14 2U 14 18 6/14/2001
OU5-HP15 2U 7 11 6/13/2001
OU5-HP15 2U 12 16 6/13/2001
OU5-HP-16 1 U 8 12 6/15/2001
OU5-HP-16 1 U 12 16 6/15/2001
OU5-HP-16 1 U 16 20 6/15/2001
OU5-HP-17 1 U 6 10 6/13/2001
OU5-HP-17 1 U I 10 14 6/13/2001
OU5-HP-17 2 14 18 6/13/2001
OU5-HP18 2U 8 12 6/13/2001
OU5-HP18 2U 12 16 6/13/2001
OU5-HP18 2U 16 20 6/13/2001
OU5-HP18 0.38 J 20 24 6/13/2001
OU5-HP-19 2U 8 12 6/12/2001
OU5-HP-19 2U 12 16 6/12/2001
OU5-HP-19 1.6J 16 20 6/12/2001

------- - --- -----------_.._--- - --- - ---------- - ------ ------ •...-.--,-.

6/13/2001OU5-HP-20 0.4 J 6 10
--- - -- ------_ ..- ----- ------ -------- -- --- ------------ -- -- - - - _ .._---_ .._-_ .._--------------

OU5-HP-20 1 U 10 14 6/13/2001
OU5-HP-20 1 U 15 19 6/13/2001
OU5-HP-21 1 U 8 12 6/13/2001
OU5-HP-21 1 U 12 16 6/13/2001
OU5-HP-21 1 U 16 20 , 6/13/2001
OU5-HP-22 1 U 8 12 6/15/2001
OU5-HP-22 0.8 J 12 16 6/15/2001

bgs = below ground surface
ft = feet
J = Concentration approximated because data quality criteria were not met or because the concentration of the
analyte was below the reporting limit.
U = The analyte was analyzed for, but was not detected at or above the reporting limit shown.
UJ = The analyte was not detected at or above the adjusted reporting level shown. However, the adjusted
reporting level is approximate and may be inaccurate or imprecise.
I-Ig/L = micrograms per liter
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TableA·3
Naphthalene Analytical Reults for Site Monitoring Wells
Alameda Point Site 25fAnnex IR·02 Groundwater RifFS

(Results in 1l9fL)
Page 1 of3

P181·MW45 P181·MW46 P181·MW47 EW·2 PW·12 PW·10A

Result Date Company Result Date Company Result Date Company Result Date Company Result Date Company Result Date Company
3400 J 12/28/1994 TtEM! --1100 9/16/1994 T1EMI 8400 J 12/28/1994 TtEMI 2fo~~ 6/15/1994 TtEMI 10 U 6/22/1994 TtEMI 1~J:!- -6/2211994:=;T1EMI
500 J 4/3/1995 T1EMI 910 J . 12/28/1994 T1EMI 6800 4/3/1995 TtEMI 1800 '12/20/1994 T1EMI 280 9/16/1994 TtEMI 12 J --1/511996 T1EMI

4000 4/3/1995
----- --

4/3/1995 T1EMI 6000 4/3/1995 TtEMI 2200 3/31/1995 T1EMI 580 12/28/1994 TtEMI --16-~f7/1996t--T1E-MITtEMI 720
2500 4/1711996t--fiEMI --590 4/16/1996 T1EMI 10 U 4/3/1995 TtEMI 2600 4/16/1996 TtEMI 320 4/4/1995 TtEM! --2-NJ -411711996f---TtEM!

2200 7/15/1996 -TtEMI 88 NJ 4/16/1996 T1EMI 4100 4/15/1996 TtEMI --1500 7/17/1996 TtEMI 140 118/1996I--T1EMI- 10 U 4/17/1996 T1EMI
2200 10/23/1996 TtEMI 1200 7/16/1996 T1EMI 6000 7/16/1996 TtEMI 1300 7/1711996 TtEMI 76 J 1/8/1996 TtEMI 14 7/16/1996 T1EMI

5U 5/31/2001 IT 450 10/23/1996 T1EMI 4000 10/23/1996 TtEMI 10 U 7/17/1996 T1EMI 260 4/1711996 TtEMI 8J 10/24/1996 T1EMI
980 5/31/2001 IT 71 J 2/23/1999 IT 190 NJ 10/23/1996 TtEMI 1000 10/23/1996 TtEMI 34 NJ 4/17/1996 TtEMI
860 5/31/2001 IT 0.4 UJ 5/31/2001 IT 4100 10/23/1996 TtEMI 69 NJ 10/23/1996 TtEMI 250 4/17/1996 TtEMI

2700 6/24/2002 IT 400 5/31/2001 IT 63 NJ 10/23/1996 TtEMI 2400 6/1/2001 IT 170 7/16/1996 TtEMI
2100 6/24/2002 IT 1100 6/24/2002 IT 10 U 10/23/1996 TtEMI 566 6/1/2001 IT 80 10/2311996 TtEMI
2400 6/24/2002-'I-- --910 6/24/2002 IT 617 J 2/23/1999 IT 210 NJ 10/23/1996 TtEM!
2200 6/24/2002 _~_IT__ --1200 9/11/2002 Shaw 10 5/31/2001 IT 130 6/24/2002-rt--
1000 9/11/2002 Shaw --1300 9/1112002 Shaw 2500 6/24/2002 IT 45 6/24/2002~T-

1200 9/11/2002 Shaw 262~ ~2/.1~/2002 Shaw 2200 6/24/2002 Shaw 12 9/12/2002 =~haw
950 9/11/2002 Shaw 1900 12/19/2002 Shaw 1800 9/11/2002 Shaw 38 9/12/2062 Shaw

1300 9/11/2002 Shaw 1400 4/1712003 Shaw 2200 12/19/2002 Shaw 24 12/20/2002 Shaw
2700 12/19/2002 Shaw 1400 4/1712003 Shaw 1600 12/19/2002 Shaw 24 12/20/2002 Shaw
1500 12/19/2002 Shaw 490J 7/3/2003 Shaw 1500 4/1712003 Shaw 27 4/16/2003 Shaw
2300 J 12/19/2002 Shaw 480 7/3/2003 Shaw 1900 J 7/3/2003 Shaw 23 4/16/2003 Shaw
1500 12/19/2002 Shaw 380 9/19/2003 Shaw 2000 7/3/2003 Shaw 84J 7/3/2003 Shaw
2300 4/1712003 Shaw 340 J 9/19/2003 Shaw 160~~ 9/19/2003c-Sh~ 91 7/3/2003 Shaw
2400 4/171200:\ -Shaw- 710 J 12/1112003 Shaw 3100 J '-12i11/2biJ:\ Shaw 43 9/22/2003 Shaw
1900 J 7/3/2003 -Shaw 510 12/1112003 Shaw 1100 12111/2003 Shaw 40 J 9/22/2003 Shaw
2200 7/312003 -Shaw 540 03/08/2004 Shaw 1500- -03/08/2004 Shaw --2g-- 1211112003 -Shaw
1200 _;719/2003~~aw 390 03/08/2004 Shaw 28 12/11/2003_~haw

~oOT 9/19/2003 Shaw 160 03/0872064 Shaw
3000 J 12/11/2003 Shaw 170 03/08/2004 Shaw
1900 12/11/2003 Shaw
1900 03/08/2004 Shaw
1400 03/08/2004 Shaw
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TableA-3
Naphthalene Analytical Reults for Site Monitoring Wells
Alameda Point Site 25/Annex IR-02 Groundwater RI/FS

(Results in 119/L)
Page 2 of3

5-35 5·12 5-13 5-16/5-16-2' 5-02 0-02
Result Date Company Result Date Company Result Date Company ~'!,- Date ~mpa~y Result Date Company Res~~ Date ~1T1~
~-f~r--6714i1994 -TtEMI' 10 U 3/25/1994 TtEMI 42 J 3/29/1994 TtEMI 5J 3/29/1994 TtEMI 10 U 91211992 TtEMI 0.12 U f---7/16/2002 Shaw

150 9/1371994I-rtEMI- 690 6/13/1994 TtEMI 7J 6/14/1994 TtEMI 19 J _6/16/1~~~ttEMI 260 3/22/1994 TtEMI 0.2~ f---?/iG.!2002 -shaW
--i50- 1iFi9i1(l94 -ttEMI f---ltEMI=--- ~~-

320 6/14/1994 TtEMI Shaw15 9/13/1994 TtEMI 8J 9/14/1994 15 9/20/1994 TtEMI 0.06 U 9/11/2002
----'100J 1271911994 TtEMI 10 U 9/13/1994 TtEMI 4J 12/20/1994 TtEMI 10 J 12/23/1994 -----riEMI 620 9/15/1994 TtEMI 0.25U- 1-9111/2002 Shaw

10 U 4/4/1995 TtEMI 920 12/20/1994 TtEMI 1 J 12/20/1994 TtEMI 21 12/23/1994 TtEMI 600 9/15/1994 TtEMI 1 J 12/27/2002 Shaw
100 4/1711996 TtEMI 670 3/28/1995 TtEMI 10 U 3/29/1995 TtEMI 10 J 3/30/1995 TtEMI 400 12/23/1994 TtEMI 0.25 U 12/27/2002 Shaw
20 NJ 4117/1996 TtEMI 4~}- 4/16/1996 l-!tEMI 10 U 4/19/1996 TtEMI 10 U 4/19/1996 TtEMI 550 3/28/1995 TtEMI 0.1 UJ 4/16/2003 Shaw

330 7/16/1996 TtEMI ~t/17/1996 TtEMI 10 U 711711996 TtEMI 10 U 7/18/1996 TtEMI 100 J 3/28/1995 TtEMI 0.31 U 4/16/2003 Shaw
180 NJ 7/16/1996 TtEMI 80 NJ 7/17/1996 TtEMI 32 10/22/1996 TtEMI 10 U 10/23/1996 TtEMI 2J 3/28/1995 TtEMI 0.3 U 7/2/2003 Shaw
370 ~?/25/1996 TtEMI 110 10/24/1996 TtEMI 140 NJ 10/23/1996~~~ __16.~~ ----.1QI2.3I1~~~~~ 20 J 3/2811995 TtEMI 0.48 U 7/212003 Shaw

----=stlQ -ttEMI 6/1/2001 4/16/1996 TtEMI 0.3 U 9722/2003
_._~

10/25/1996 68 NJ 10/24/1996 TtEMI 111 IT 7.9 U 6/5/2001 IT 480 Shaw
-6/6/2001 -IT-~ --120-~/24/1996 TtEMI 19 6/1/2001 ----IT- -~5Y --615/2001 ~-IT--

--
7/18/1996~ftEMI --3~7UJ -9/22/2003 -Shaw116 450

~~10 6/6/2001 IT 10 U 10124/1996 TtEMI 28 6/2512002 IT 280 10/23/1996-ttEMI~ --oYu 1218/2603I-Shaw
--13'1' --6/6/2001 IT 1 U 6/4/2001 IT- 27 6125/2002 IT 4 UJ 10123/1996,-ttEMI~ -~-2~ 12/8/206:\ Shaw

11 6/6/2001 IT 5U 6/4/2001 IT 30 9/23/2003 Shaw 0:95-;'- 1-0:\768/2004 Shaw
47 6/2512002 IT 29 J 9/23/2003 Shaw 0.3 U 03/08/2004 Shaw
2.6 6/2512002 IT 24 12/19/2003 Shaw 0.47 U 03/08/2004 Shaw

230 9/1112002 Shaw 8.4 3/812004 Shaw 0.3 U 03/08/2004 Shaw
240 9/1112002 Shaw 5.3 3/812004 Shaw
110 12126/2002 Shaw

0.95 U 12/26/2002 Shaw

-~~~r--~/17/2003 I-~ha",__
210 4/17/2003 Shaw

-_._- 330 _._-- ._-,.,-- 7/3/2003 Shaw
350 7/3/2003 -shaw
280 7/3/2003 Shaw
210 7/3/2003 Shaw
320 9/22/2003 Shaw
330 J 9/22/2003 Shaw

55 12/11/2003 Shaw
47 12/1112003 Shaw
2.2 3/8/2004 Shaw
2.4 3/8/2004 Shaw
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TableA·3
Naphthalene Analytical Reults for Site Monitoring Wells
Alameda Point Site 2S/Annex IR-02 Groundwater RVFS

(Results in 119/L)
Page 3 of3

M2S-D1 M2S-02 M2S-D3 M2S-D4 M2S-0S
Result Date Company Result Date Company Result Date Company Result Date Company Result Date. ~lllP~!IY

--3266- 9/1112002 Shaw 4.5 U 9/12/2002 Shaw 0.06 U 9/1112662 Shaw 0.06 U 9/1112002 Shaw 1500 9/11/2002 Shaw
3600 9/1112002 Shaw 2.8 9/12/2002 Shaw 0.25 U 9/11/2002 Shaw 0.77 J 9/11/2002 Shaw 1500 9/11/2002 Shaw
5000 12/30/2002 Shaw 3.5 12/26/2002 Shaw 0.2 U 12/1812002 Shaw 1.2 UJ 12/19/2002 Shaw 2500 1212012002 Shaw
4400 12/30/2002 Shaw 4.3 12/26/2002 Shaw 0.25 U 12/18/2002 Shaw 0.26 12/19/2002 Shaw 2200 1212012002 Shaw
4600 J 4/16/2003 Shaw 0.9 411612003 Shaw 0.1 UJ 4/16/2003 Shaw 0.2 J 4/16/2003 Shaw 1800 4/21/2003 Shaw
4200 J 7/312003 Shaw 4.5 71712003 Shaw 0.1 UJ 4/16/2003 Shaw 0.3 U 7/312003 Shaw 1900 4/21/2003 Shaw

:~~k~~;;;~~~; -~~:: ~:~ 9~~;~gg;~~:: \: J ~;;;~~~; ---~~:~- --01~u-r---gH~~gg;c-~~:: -~~~~-=- =-~;~~~~;~~~:: ..
__4~0~1---7/3/2003l--Sl1a~__3,8 12/8/2003 _ Sh"",,--- __Q,3JL ---...9.122/2003~Shaw __0.3 U _ 9/19/2003 __ Shaw__ ---..2600__9/23/2003f--Sh~w_

4300 9/22/2003 Shaw 3.2 12/8/2003~haw 0.3 U 1218/2003 Shaw 0.3 U 12112/2003 Shaw 1700 9/23/2003 Shaw
4900 J 12/8/2003 Shaw 3.4 12/8/2003 Shaw 9.2 12/8/2003 Shaw 0.5 U 12/12/2003 Shaw ~200 1211112003 Shaw
4300 12/8/2003 Shaw 3.7 12/8/2003 Shaw 0.3 U 3/912004 Shaw 0.3 U 3/8/2004 Shaw 1900 12111/2003 Shaw
6100 3/912004 Shaw 0.74 J 3/8/2004 Shaw 2000 3/9/2004 Shaw

1300 3/9/2004 Shaw

IT = IT Corporation
J = Concentration approximated because data quality
NJ = The analysis indicates the presence of an analyte that has been ·tentatively identified" and the associated numerical value represents its approximate concentration.
Shaw = Shaw Environment and Infrastructure
TtEMI = Tetra Tech EMI

U = The analyte was analyzed for, but was not detected at or above the detection limit shown.
UJ =The analyte was not detected at or above the
IJg/L = micrograms per liter
, = Monitoring well S-16 was replaced by well S-16-2 due to access problems
Note: Only monitoring wells included in the ongoing groundwater monitoring program have been shown.
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Table A-4
Naphthalene Analytical Results from Hydropunch Samples

Alameda Point Site 25/Annex IR-02 Groundwater RIIFS
(1 of 6)

Hydropunch Sample Result (llg/L) Top Depth(ft bgs) Bottom Depth(ft bgs) Date
182-Z16-011 1 J 9 10 10/19/1995
182-Z16-012 10 U 7.5 9 10/19/1995

825-8801 5U 8 10 10/23/1998
825-8804 5U 8 10 10/23/1998
825-8810 5U 8 10 10/23/1998
825-8814 5U 8 10 10/23/1998
825-8816 5U 8 10 10/23/1998
825-8822 10 J 7.5 9.5 10/26/1998
825-8824 0.7 J 7.5 9.5 10/26/1998

---- _._._- -_.- --.-"-"-' - - - .- _.._--- -

825-8828 4J 7.5 9.5 10/26/1998
----_._- _ .._-----------_._------- f-----------~--------_._-- -

825-8830 1 U 7.5 9.5 10/26/1998
----------------f---------- -- - "--- ----_._---------- ----_._~ -----'_.-

825-8830 0.3 J 7.5 9.5 10/26/1998
825-8834 1 U 10 12 10/26/1998
P181-01 0.4 U 7 9 2/25/1999
P181-03 0.1 U 5 7 2/25/1999
P181-06 0.1 U 5 7 2/25/1999
P181-09 0.1 U 5 7 2/25/1999
P181-09 0.1 U 5 7 2/25/1999
P181-14 0.1 U 5 7 2/25/1999

08-HP-02 270 8 12 6/16/2001
08-HP-02 77 8 12 6/16/2001
08-HP-02 3040 12 16 6/16/2001
08-HP-02 880 12 16 6/16/2001
08-HP-03 1.9 U 12 16 6/19/2001
OS-HP-03 0.6 J 12 16 6/19/2001
08-HP-03 970 J 16 20 6/19/2001
08-HP-03 370 J 16 20 6/19/2001
08-HP-04 839 12 16 6/11/2001
08-HP-04 40 12 16 6/11/2001
08-HP-04 821 16 20 6/11/2001
08-HP-04 430 16 20 6/11/2001
08-HP-05 89 J 12 16 6/15/2001

-

08-HP-05 220 J 12 16 6/15/2001
- ----- - - --- - _ .._-------_ .. _--- --- - ---- -_...._---_ ..- - - ------ - _.._._------ -----_._-

08-HP-06 5U 6 10 6/16/2001
08-HP-06 2.6 6 10 6/16/2001
08-HP-06 1350 10 14 6/16/2001
08-HP-06 740 10 14 6/16/2001
08-HP-07 3180 10 14 6/16/2001
08-HP-07 2100 10 14 6/16/2001
08-HP-07 4530 14 18 6/16/2001
08-HP-07 1400 14 18 6/16/2001
08-HP-08 8 6 10 6/16/2001
08-HP-08 4.4 6 10 6/16/2001
08-HP-08 2.7 11 15 6/16/2001
08-HP-08 5U 11 15 6/16/2001
08-HP-08 1800 15 19 6/16/2001
08-HP-08 6130 15 19 6/16/2001
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Table A-4
Naphthalene Analytical Results from Hydropunch Samples

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
(2 of 6)

Hydropunch Sample I Result (~gfL) I Top Depth(ft bgs) Bottom Depth(ft bgs) Date
OS-HP-09 30 8 12 6/16/2001
OS-HP-09 7 8 12 6/16/2001
OS-HP-09 129 12 16 6/16/2001
OS-HP-09 53 12 16 6/16/2001
OS-HP-09 1770 16 20 6/16/2001
OS-HP-10 49 6 10 6/12/2001
OS-HP-10 19 6 10 6/12/2001
OS-HP-10 15 9 13 6/12/2001
OS-HP-10 14 9 13 6/12/2001
OS-HP-10 12000 J 14 18 6/12/2001
OS-HP-10 5800 J 14 18 6/12/2001
OS-HP-11 0.48J 8 12 6/12/2001
OS-HP-11 0.89 J 8 12 6/12/2001

--- ---- ----- ----- f- - - -- ---------

OS-HP-11 110 12 16 6/12/2001
- -- ----- ------ ---- ---------

OS-HP-11 220 J 12 16 6/12/2001
OS-HP-11 67 J 16 20 6/12/2001
OS-HP-11 79 16 20 6/12/2001
OS-HP-11 0.44J 20 24 6/12/2001
OS-HP-11 5.1 20 24 6/12/2001
OS-HP-12 13 J 5.5 9.5 6/8/2001
OS-HP-12 2.5 5.5 9.5 6/8/2001
OS-HP-12 330 10 14 6/8/2001
OS-HP-12 250 J 10 14 6/8/2001
OS-HP-12 3600 J 16 20 6/8/2001
OS-HP-12 2400 J 16 20 6/8/2001
OS-HP-13 19000 J 16 20 6/7/2001
OS-HP-13 4500 J 16 20 6/7/2001
OS-HP-14 3710 12 16 6/11/2001
OS-HP-14 5400 12 16 6/11/2001
OS-HP-14 5320 16 19 6/11/2001
OS-HP-17 1 U 8 12 6/11/2001
OS-HP-17 23 12 16 6/11/2001
OS-HP-17 3970 16 20 6/11/2001
OS-HP-17 61 16 20 6/11/2001
OS-HP-18 2400 J 17.5 20 6/7/2001

-- -- -- - - -- --- -- - --- -- - ------- - --- --- - --_ .._.._--- ------------------- --------

OS-HP-18 1400 J 17.5 20 6/7/2001
---------_.._--------- ------- - - - --- ---_.._------- - -

OS-HP-20 210 J 16 20 6/14/2001
OS-HP-20 510 J 16 20 6/14/2001
OS-HP-21 0.7 J 12 16 6/15/2001
OS-HP-21 0.3 J 12 16 6/15/2001
OS-HP-22 74 16 20 6/15/2001
OS-HP-22 370 J 16 20 6/15/2001
OS-HP-25 6.6 J 12 16 6/8/2001
OS-HP-25 7.2 12 16 6/8/2001
OS-HP-25 6700 J 16 20 6/8/2001
OS-HP-25 2300 J 16 20 6/8/2001
OS-HP-26 2U 12 16 6/12/2001

P:\2002 Projects\22-052 RI FS Alameda Point\Reporl Text\Draft Final Submittal, 2004\Appendices\Appendix A benzene naphthalene data tables\
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Table A-4
Naphthalene Analytical Results from Hydropunch Samples

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
(3 of 6)

Hydropunch Sample Result (~g/L) Top Depth(ft bgs) I Bottom Depth(ft bgs) Date
OS-HP-26 1.1J 12 16 6/12/2001
OS-HP-26 0.81 J 16 20 6/12/2001
OS-HP-26 2.8 16 20 6/12/2001
OS-HP-26 0.69 J 20 24 6/12/2001
OS-HP-26 1.9 U 20 24 6/12/2001
OS-HP-27 1.3J 12 16 6/12/2001
OS-HP-27 1.9 UJ 12 16 6/12/2001
OS-HP-27 0.69 J 16 20 6/12/2001
OS-HP-27 1.9 UJ 16 20 6/12/2001
OS-HP-28 0,47J 8 12 6/12/2001
OS-HP-28 2U 8 12 6/12/2001
OS-HP-28 0.71 J 12 16 6/12/2001
OS-HP-28 1.1 J 12 16 6/12/2001

----- ---- ---

OS-HP-28 5 16 20 6/12/2001
- ----- ---- -- - - -------------

OS-HP-28 14 J 16 20 6/12/2001
OS-HP-28 1.9J 20 24 6/12/2001
OS-HP-28 3.9 20 24 6/12/2001
OS-HP-29 2U 12 16 6/7/2001
OS-HP-29 4.2 12 16 6/7/2001
OS-HP-29 1.9J 17 21 6/7/2001
OS-HP-29 6.6 17 21 6/7/2001
OS-HP-30 240 12 16 6/8/2001
OS-HP-30 390 12 16 6/8/2001
OS-HP-30 5U 17 21 6/8/2001
OS-HP-30 1100 J 17 21 6/8/2001
OS-HP-31 235 12 16 6/11/2001
OS-HP-31 73 12 16 6/11/2001
OS-HP-31 6260 16 20 6/11/2001
OS-HP-31 100 16 20 6/11/2001
OS-HP-35 2300 16 20 6/8/2001
OS-HP-35 3400 J 16 20 6/8/2001
OS-HP-36 9.2 8 12 6/11/2001
OS-HP-36 5U 8 12 6/11/2001
OS-HP-36 6 12 16 6/11/2001
OS-HP-36 9 12 16 6/11/2001

- -- ----------------- -- ----- -_..... _.. _._------ - ------------------- ---- - --------- - --

OS-HP-36 472 16 19 6/11/2001
- -- ---- ------------- -- ---------- ------- ----------

OS-HP-37 4.9 6 10 6/13/2001
OS-HP-37 5U 6 10 6/13/2001
OS-HP-37 21 J 10 14 6/13/2001
OS-HP-37 212 10 14 6/13/2001
OS-HP-37 1240 14 18 6/13/2001
OS-HP-37 8040 14 18 6/13/2001
OS-HP-39 1200 J 12 16 6/12/2001
OU5-HP01 19 UJ 10 14 6/13/2001
OU5-HP01 1.2J 10 14 6/13/2001
OU5-HP01 20 14 18 6/13/2001
OU5-HP01 91 J 14 18 6/13/2001
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Table A-4
Naphthalene Analytical Results from Hydropunch Samples

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
(4 of 6)

Hydropunch Sample Result (l.IgfL) I Top Depth(ft bgs) Bottom Depth(ft bgs) Date
QU5-HP-02 2J 8 12 6/14/2001
QU5-HP-02 34 8 12 6/14/2001
QU5-HP-02 11 J 12 16 6/14/2001
QU5-HP-02 512 12 16 6/14/2001
QU5-HP-03 1 U 8 12 6/14/2001
QU5-HP-03 2J 8 12 6/14/2001
QU5-HP-03 37 12 16 6/14/2001
QU5-HP-03 40 J 12 16 6/14/2001
QU5-HP-04 1 J 8 12 6/14/2001
QU5-HP-04 1 U 8 12 6/14/2001
QU5-HP-04 2530 12 16 6/14/2001
QU5-HP-04 300 J 12 16 6/14/2001
QU5-HP-05 26 I 12 16 6/14/2001
---------------- 4 J ...... -- ---- -

QU5-HP-05 12 16 6/14/2001
.. ----------

QU5-HP-05 7J 16 20 6/14/2001
QU5-HP-05 159 16 20 6/14/2001
QU5-HP06 0.67 J 6 10 6/14/2001
QU5-HP06 2U 6 10 6/14/2001
QU5-HP06 91 10 14 6/14/2001
QU5-HP06 81 10 14 6/14/2001
QU5-HP06 1300 J 14 18 6/14/2001
QU5-HP06 1600 J 14 18 6/14/2001
QU5-HP-07 2 UJ 6 10 6/19/2001
QU5-HP-07 1.2 J 6 10 I 6/19/2001
QU5-HP-07 2400 J 10 14 6/19/2001
QU5-HP-07 1600 J 10 14 6/19/2001
QU5-HP08 1.9 J 8 12 6/13/2001
QU5-HP08 2U 8 12 6/13/2001
QU5-HP08 770J 12 16 6/13/2001
QU5-HP08 1200 J 12 16 6/13/2001
QU5-HP08 750 16 20 6/13/2001
QU5-HP-09 1 U 8 12 6/14/2001
QU5-HP-09 5J 8 12 6/14/2001
QU5-HP-09 1 U 12 16 6/14/2001
QU5-HP-09 10 J 12 16 6/14/2001

.._- ---------- - ---_ .... ------ --

QU5-HP-09 2J 16 20 6/14/2001
-- -------_... - ------ ------- . _------------- ._ . --- ----------

6714/20ofQU5-HP-09 3.6 U 16 20
QU5-HP10 0.78 J 8 10 6/14/2001
QU5-HP10 2 UJ 8 10 6/14/2001
QU5-HP10 48 J 10 14 6/14/2001
QU5-HP10 52 10 14 6/14/2001
QU5-HP10 5100 J 14 18 6/14/2001
QU5-HP10 8500 J 14 18 6/14/2001
QU5-HP-11 5 8 12 6/13/2001
QU5-HP-11 5U 8 12 6/13/2001
QU5-HP-11 5660 12 16 6/13/2001
QU5-HP-11 70 J 12 16 6/13/2001
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\

,) Table A-4
Naphthalene Analytical Results from Hydropunch Samples

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
(5 of 6)

Hydropunch Sample Result (~gfL) Top Depth(ft bgs) Bottom Depth(ft bgs) Date
OU5-HP-11 1070 16 20 6/13/2001
OU5-HP-11 61 J 16 20 6/13/2001
OU5-HP-12 14 8 12 6/13/2001
OU5-HP-12 5U 8 12 6/13/2001
OU5-HP-12 21 12 16 6/13/2001
OU5-HP-12 50 U 12 16 6/13/2001
OU5-HP-12 320 J 16 20 6/13/2001
OU5-HP-12 6220 16 20 ! 6/13/2001
OU5-HP-13 2.3 8 12 6/12/2001
OU5-HP-13 9.8 J 8 12 6/12/2001
OU5-HP-13 3700 J 12 15 6/12/2001
OU5-HP-13 2200 J 12 15 6/12/2001
OU5-HP-13 13000 15 17.5 6/12/2001

-- -----_ .._--------- -- -- - ------ --- ------------

OU5-HP-13 6000 J 15 17.5 6/12/2001
- ----

OU5-HP14 2 UJ 6 10 6/14/2001
OU5-HP14 1.1J 6 10 6/14/2001
OU5-HP14 1.6 J 10 14 ! 6/14/2001
OU5-HP14 1.5 J 10 14 6/14/2001
OU5-HP14 1.2 J 14 18 6/14/2001
OU5-HP15 2 UJ 7 11 6/13/2001
OU5-HP15 1.8 J 7 11 6/13/2001
OU5-HP15 1.7J 12 16 6/13/2001
OU5-HP15 0.83 J 12 16 I 6/13/2001
OU5-HP-16 1 U 8 12 6/15/2001

- - - - - -----------------------

OU5-HP-16 5U 8 12 6/15/2001
OU5-HP-16 5U 12 16 6/15/2001
OU5-HP-16 2U 12 16 6/15/2001
OU5-HP-16 5U 16 20 6/15/2001
OU5-HP-16 0.4 J 16 20 6/15/2001
OU5-HP-17 2.2 6 10 6/13/2001

------------ -- -----------------_.._- --_ ..__ ..._- - ------------- -------_...__ ..- - --- - --_... _--------- --------

OU5-HP-17 5U 6 10 6/13/2001
OU5-HP-17 50 U 10 14 6/13/2001
OU5-HP-17 2 10 14 6/13/2001
OU5-HP-17 29 14 18 6/13/2001
OU5-HP-17 5U 14 18 6/13/2001
OU5-HP18 0.79 J 8 12 6/13/2001

------ - --------------- ----------------- -------- ---------

OU5-HP18 19 U 8 12 6/13/2001
OU5-HP18 2U 12 16 6/13/2001
OU5-HP18 1.8 J 12 16 6/13/2001
OU5-HP18 2U 16 20 6/13/2001
OU5-HP18 3.3 16 20 6/13/2001
OU5-HP18 29 20 24 6/13/2001

----- -------------- ------- ------ --- ----- - - ----- ------- --- -------------

OU5-HP18 29 20 24 6/13/2001
OU5-HP-19 4.7 J 8 12 6/12/2001
OU5-HP-19 9.1 8 12 6/12/2001
OU5-HP-19 5.2 12 16 6/12/2001
OU5-HP-19 3J 12 16 6/12/2001
OU5-HP-19 26 16 20 6/12/ggoL

--- -_. - ------------------ ----- ---------------- - --- -------- ----- ---------
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Table A-4
Naphthalene Analytical Results from Hydropunch Samples

Alameda Point Site 25fAnnex IR-02 Groundwater RifFS
(6 of 6)

Hydropunch Sample Result (llgfL) I Top Depth(ft bgs) Bottom Depth(ft bgs) Date
QU5-HP-19 34 J 16 20 6/12/2001
QU5-HP-20 27 6 10 6/13/2001
QU5-HP-20 9 6 10 6/13/2001
QU5-HP-20 5.7 10 14 6/13/2001
QU5-HP-20 5U 10 14 6/13/2001
QU5-HP-20 10 15 19 6/13/2001
QU5-HP-20 7J 15 19 6/13/2001
QU5-HP-21 5U 8 12 6/13/2001

-- ------------------------ -- -- ------ 1-- --- ---
QU5-HP-21 21 8 12 6/13/2001
QU5-HP-21 5U 12 16 6/13/2001
QU5-HP-21 7.3 12 16 6/13/2001
QU5-HP-21 3.3 16 20 6/13/2001
QU5-HP-21 5U 16 20 6/13/2001
QU5-HP-22 1 U 8 12 6/15/2001
QU5-HP-22

---- ---------- -- --------- - -- --- - ----- - --------

1 J 8 12 6/15/2001
QU5-HP-22 1 J 12 16 6/15/2001
QU5-HP-22 1 U 12 16 6/15/2001

bgs = below ground surface
ft = feet
J = Concentration approximated because data quality criteria were not met or because the concentration of
the analyte was below the reporting limit.
U = The analyte was analyzed for, but was not detected at or above the reporting limit shown.
UJ = The analyte was not detected at or above the adjusted reporting level shown. However, the adjusted
reporting level is approximate and may be inaccurate or imprecise.
Ilg/L = micrograms per liter
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Table A-5

Statistics for Benzene Groundwater Analytical Data

Alameda Point Site 25/Annex IR-02 Groundwater RI/FS

Groundwater Data Statistic

Total number ofbenzene results in the current groundwater database

Total number ofbenzene detections in the groundwater database

Percentage of the benzene results (monitoring weIls or Hydropunch samples)
that were "detect" in the current database

Percentage ofbenzene results that were "detect" in monitoring weIl samples

Percentage ofbenzene results that were "detect" in Hydropunch samples

Maximum concentration ofbenzene found in an on-site monitoring weIl

Maximum concentration ofbenzene found in a Hydropunch sample

Average benzene concentration detected in monitoring weIl samples

Average benzene concentration detected in Hydropunch samples

Result

597

336

56 percent

59 percent

47 percent

1,620 ~gfL

6,000 ~gfL

58.1 ~gfL

158.5 ~gfL
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1.0 INTRODUCTION

This report presents evaluations of potential health risks for the U.S. Coast Guard (USCG) personnel
residing in U.S. Navy housing at the former Alameda Naval Air Station (Alameda NAS) in Alameda,
California. The health risk evaluations include: 1) indoor air modeling, 2) ambient air sampling, and 3)
assessment of polycyclic aromatic hydrocarbons (PAHs) in soils. These evaluations were undertaken in
accordance with the three Statements of Work (SOWs) issued by the USCG for residential risk
evaluations at their Alameda housing areas.

1.1 Site Description

Housing for the USCG in Alameda, hereafter referred to as the Site, occupies the northeastern portion of
the former Alameda NAS (Figure 1). The Site has been divided into two separate areas, North Housing
(Parcel 181) and Marina Housing (Parcel 178). Approximately 40 percent of the Site consists of houses or
asphalt-paved parking areas. The remainder of the Site consists of open space, covered by lawn and trees.
Miller Elementary School and the Alameda Child Development Center are located in between the two
housing areas (Figure 2). Wind direction at the site is predominantly from the southeast and southwest
(Neptune, 2001).

1.1.1 Site History

Prior to its development in the late 1800s and early 1900s, the area encompassing the Site was largely
marshlands and tidal flats (Figure 3). At that time, there was widespread contamination of the former
Oakland Inner Harbor shoreline and tidal channels with petroleum and petroleum byproducts from
historical industrial operations in the area (Figure 3). To create usable land for development, the
marshlands and tidal flats at the site were filled in with dredged material of uncertain origin (Neptune,
2001). Filling operations are believed to have trapped contamination in place, creating a layer of
petroleum hydrocarbons below the fill that has been described as a black "marsh crust" (Neptune, 2001).
Additionally, the dredged fill materials are themselves suspected to have contained petroleum-related
contamination. According to historical photographs, the Alameda NAS was filled in two separate events,
1887 through 1915 and 1930 through 1939 (Neptune, 2001). Most of the area in which the USCG housing
lies was filled during 1939 and 1940 (LSA Associates, 2001).

Prior to being used by the U.S. Navy, Alameda Point was used primarily for industrial purposes,
including rail lines, rail yards, a civil and Army Air Corps airfield, a borax processing plant, and an oil
refinery (LSA Associates, 2001) (Figure 3). In 1936, the U.S. Navy acquired the site and in 1940 it was
officially commissioned (USEPA, 1999). When the site was used as a Naval Air Station, operations and
activities on the base as a whole included machine shops, fueling facilities, fuel storage tanks, fabrication
and maintenance shops, and waste treatment and disposal areas (LSA Associates, 2001). Aerial
photographs from 1947 and 1958 show that barracks were present in the area now occupied by the USCG.
In these photographs some large structures of unknown use are also present on the eastern half of the
North Housing (Neptune, 2001). The U.S. Navy closed the air station in 1997 (USEPA, 1999) and the
former NAS was put on the National Priority List (NPL) in 1999. Accordingly, Site investigations
conform to the requirements and guidance associated with the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) of 1980 as amended by the Superfund Amendments and
Reauthorization Acts.
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1.1.2 Current Site Conditions

USCG employees and their families currently occupy the multi-unit housing structures within Marina
Housing and North Housing. The housing units are used by the USCG under an interim use agreement
with the U.S. Navy. North Housing was constructed in 1969 and consists of 51 residential buildings, with
four to five units per building. The buildings in North Housing have crawl spaces but no vapor barriers.
Marina Housing consists of 157 residential buildings that are predominantly duplexes. The Marina
housing units were built using slab-on-grade construction and had vapor barriers installed beneath the
cement foundations (R. Duraski, pers. comm.).

1.1.3 Future Site Uses

The City of Alameda plans to redevelop the Alameda former NAS by 2020 (LSA Associates, 2001).
Current plans for redevelopment of the Site indicate that it will continue to be a medium density
residential area in the future. The USCG use agreement for the North and Marina Housing areas expires
in 2025 (Joe Sabel, pers. comm.). Additionally, future plans indicate that the school and child
development center in between the two housing areas will remain (LSA Associates, 2001).

1.2 Nature of the Problem

Soil and groundwater investigations conducted by the U.S. Navy discovered contaminants in soil and
groundwater in the North Housing area of the Site and in Estuary Park, just north of the Site (Neptune,
2001). Contaminants include volatile organic compounds (VOCs) in the groundwater and subsurface soils
and PAHs in surface and subsurface soils. Based on these findings, the USCG initiated evaluations of
potential contaminant exposures of USCG personnel residing at the Marina and North Housing areas.

After the finding of elevated concentrations of PAHs in soils, the U.S. Navy conducted a removal action
at North Housing (Figure 4) during winter 2001 and spring 2002. Soils with elevated levels ofPAHs were
removed from the Site to a depth of 2 feet below ground surface (bgs). The excavated areas were replaced
with clean fill and sod.

1.3 Project Objectives

The purpose of this report is to evaluate the potential exposures to 1) VOCs emitted from subsurface
sources (i.e., soil and groundwater) to indoor air and 2) PAHs in soils (although the surface soils have
been remediated) at the Site. The technical approach used in the evaluation of indoor air exposures is
presented in Section 2 and the indoor air quality assessment is presented in Section 3. The assessment of
PAH exposures is presented in Section 4.

2.0 TECHNICAL APPROACH AND INVESTIGATION FINDINGS

The VOCs detected at the Site could potentially migrate from subsurface soils and groundwater into the
onsite housing. Two sets of evaluations were conducted to assess the levels of potential exposure to
VOCs at the housing: 1) prediction of chemical concentrations in indoor air, using a USEPA-approved
model and 2) measurements of chemical concentrations in indoor and outdoor air. Each of these
investigative activities is described in this section of the report. An assessment of the measured indoor air
quality is provided in Section 3.

, ,
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2.1 Indoor Air Modeling

Indoor air modeling was conducted in order to assess potential exposures of USCG personnel to VOCs
detected in soil vapor and groundwater at the Site. The migration of VOCs into air indoor was modeled
using the Johnson and Ettinger model (US EPA, 2000a). This model is recommended by the USEPA for
screening level assessments of the vapor migration from subsurface sources to indoor air (US EPA, 1992,
2000a).

2.1.1 Chemical and Source Definition

The results of soil vapor, groundwater hydropunch, and groundwater monitoring well sampling conducted
at the Site (Neptune, 2001) were used to identify VOCs present at the Site. The sampling consisted of the
following:

• Hydropunch Borings: 61 hydropunch borings were sampled. At the 0 to 12-ft bgs depth
interval, 31 samples were collected and analyzed for PAHs (EPA Method 8310) and 32 samples
were collected and analyzed for VOCs and MTBE (EPA Method 8260B). At all other depth
intervals, 83 samples were collected and analyzed for PAHs and 90 samples were collected and
analyzed for VOCs.

• Monitoring Wells: Groundwater samples were collected from nine groundwater monitoring
wells in the shallow water bearing zone and analyzed for VOCs and MTBE (EPA Method
8260B) and PAHs (EPA Method 8310).

• Soil Vapor: Soil vapor samples were collected from 32 locations. Thirty samples were collected
at two feet bgs and 11 samples were collected at the 5 to 7-ft bgs depth interval, for a total of 41
samples. All were analyzed for VOCs, including naphthalene (EPA Method TO-15).

VOCs were defined as those organic chemicals that met both of the following criteria (USEPA, 1996,
2000b):

• Molecular weight < 200 glmol

• Henry's law constant ~ 1 x 10-5 atm-m3/mol

Based on these criteria, thirty-seven VOCs were detected in soil vapor, hydropunch, and monitoring well
samples collected at the Site, including six volatile PAHs and 31 other VOCs (Table 1). All detected
VOCs were included in the indoor air modeling.

Of note, elevated concentrations of benzene and naphthalene were detected in groundwater, with benzene
concentrations exceeding the USEPA maximum contaminant level (MCL) for drinking water. Neptune
(2001) identified benzene and naphthalene plumes under the southern portion of North Housing and the
northeastern comer of Marina Housing (Figure 5) at 12 to 16 feet bgs. At 16 to 20 feet bgs, the plumes
have a slightly greater lateral extent, but largely the same shape. The distribution of naphthalene in
groundwater was largely similar, although larger, than the benzene plume.

2.1.2 Model Description

The Johnson and Ettinger indoor air model (USEPA, 2000a) is a screening-level model that calculates the
intrusion and subsequent accumulation of vapors in buildings from subsurface sources. The model
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incorporates both convective and diffusive mechanisms that drive vapor intrusion rates, and also accounts
for subsurface soil and building properties. The model can incorporate both chemical sources that
diminish and do not diminish over time. To provide a health-protective assessment, it was assumed that
the chemical sources would not diminish over time; i.e., the infinite source model was used.

Four types of input data were used for the modeling, including:

• Soil properties (Table 2);

• Building properties (Table 2);

• Physical-chemical properties of the VOCs (Table 3); and

• Source concentrations (Table 4).

Soil properties were obtained from the RI conducted at the Site (Neptune, 2001) and VOC properties
were obtained from USEPA (2000a, 2000b, 2002) and other sources as noted in the table.

Building properties were based on standard default assumptions for residential buildings, in accordance
with the Johnson and Ettinger model user's guide (USEPA, 2000a). Indoor air modeling conducted by
Neptune (2001) also used the same set of building properties that assume a house consists of a single
family two-story house with slab-on-grade construction. This set of properties, however, differs
somewhat from the current housing units that consist of two types: I) two-story residential units (in a
building of 4 to 6 units) with a crawl space (North Housing) and 2) two-story residential duplexes and a
few single family units, using slab-on-grade construction (Marina Housing). It should also be noted that
the current housing might be replaced in the future after it is turned over to the City of Alameda. Thus,
these differences indicate that there are several sources of potential uncertainty in the chemical
concentrations predicted for indoor air at the Site.

The source concentrations used in the indoor air modeling were based on sampling results for specific
depth intervals at which soil vapor and groundwater samples were collected. Neptune (2001) sampled two
depth intervals for soil vapors and four differing depth intervals for groundwater using hydropunch
borings. For soil vapors, Neptune (2001) sampled at two depth intervals: I) approximately 2-ft bgs and 2)
5-7 ft bgs. For modeling purposes, the highest concentration of each detected VOC was used as the source
concentration, regardless of sampling depth. This assumed that soil vapors at 2 and 5-7 ft bgs are from the
same contaminant source. For soil vapors, it was conservatively assumed that the contamination started
immediately underneath the building's foundation (i.e., 15-cm bgs).

To model emissions to indoor air from VOCs in groundwater hydropunch samples, only data from the
aquifer at 0 - 12 ft bgs (Neptune, 2001) were used. Neptune (2001) reported that there were three separate
aquifers at the site; i.e., 0 - 12 ft bgs, 12 - 16 ft bgs, and 16 - 20 ft bgs. VOCs detected in the deeper
aquifers would have to migrate upwards into the aquifer at 0 - 12 ft bgs before they could volatilize and
migrate into indoor air. Therefore, VOC concentrations in the deeper aquifers would not necessarily be
representative of the concentrations able to migrate upwards through the soil column to indoor air. For
modeling emissions from groundwater to indoor air, it was assumed that the contamination was limited to
groundwater and that the water table was at 8 feet bgs.

The maximum observed concentration of each VOC detected in soil vapor, hydropunch (0-12 ft bgs), and
monitoring well samples was used as the starting concentration in the model (Table 4). The use of the
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infinite source model with maximum detected VOC concentrations as source concentrations provide a
highly health protective evaluation of potential indoor air exposures at the USCG housing.

2.1.3 Predicted Indoor Air Concentrations

The chemical concentrations predicted for indoor air at the Site are provided in Table 5. It can readily be
seen that, for those VOCs that were detected in all three environmental media, predicted indoor air
concentrations are generally the lowest for soil vapor sources, higher for hydropunch sources, and highest
for monitoring well sources. Indoor air concentrations predicted for benzene differed most substantially
for the three types of sources, with the indoor air concentration predicted using groundwater monitoring
well data approximately three orders of magnitude higher than that using soil vapor data. Each set of
predicted chemical concentrations was used in estimating potential VOC exposures and risks from
inhaling VOCs in indoor air concentrations, as described below and in Appendix A.

2.1.4 Screening Risk Evaluation

Two types of screening level risk evaluations were conducted using the predicted indoor air VOC
concentrations. The screening risk evaluations consisted of 1) comparison of predicted concentrations to
the USEPA (2000b) Region IX Preliminary Remediation Goals (PRGs) for ambient air and 2) estimation
of noncarcinogenic and carcinogenic risks for indoor VOC exposures, following USEPA (1989, 1991,
and 1997) guidance. Both sets of screening level risk evaluations were performed for indoor air
concentrations predicted from all three types of VOC samples collected at the Site; i.e., soil vapor,
hydropunch, and monitoring well samples.

The ambient air PRGs are risk-based concentrations comparable to a carcinogenic risk of 1 x 10-6 or a
noncarcinogenic hazard index (HI) of 1. The PRGs are based on the assumptions that a 70-kg individual
would be exposed to airborne chemicals for 24-hours per day for 30 years (USEPA, 2000b). Table 6
shows that the predicted indoor air concentrations are at least an order of magnitude lower than the PRGs
for all VOCs except benzene. The indoor air concentration for benzene predicted using monitoring well
data is roughly an order of magnitude greater than its respective PRG. However, indoor air predictions for
benzene based on soil vapor and hydropunch data do not exceed the PRG.

In accordance with the SOW and USEPA (1989, 1991a, 1997) guidance, the potential risks to residential
receptors from the inhalation of VOCs in indoor air were estimated for three, six, and eight years of
exposure. Potential future residential use of the Site was also evaluated by assuming a thirty-year
exposure period (USEPA, 1991a). This exposure duration is also consistent with the calculation of the
PRGs. Risks were estimated from assumed exposures to indoor air concentrations predicted using
separate datasets for soil vapor, hydropunch, and monitoring well samples.

The screening risk estimates were compared to a carcinogenic risk of 1 x 10-5
, the maximum carcinogenic

risk that the USCG will accept at its sites (R. Duraski, pers. comm.), and a noncarcinogenic HI of 1. The
results of the risk screening (presented in detail in Appendix A) indicate that the carcinogenic risks and
noncarcinogenic hazards are below these threshold values for all evaluations of predicted indoor air
concentrations based on soil vapor and hydropunch data. However, potential exposures to predicted
indoor air concentrations based on monitoring well data resulted in carcinogenic risk estimates greater
than 1 x 10-5 for child residents at the Site longer than 3 years and for future residents assumed to be
present at the Site for 30 years. Additionally, the noncarcinogenic HIs exceeded 1 for all receptors,
regardless of exposure duration. These results are primarily due to assumed exposure to benzene, as was
demonstrated in the PRG risk screening evaluation.
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As the results of the two risk-screening evaluations exceeded health protective criteria (e.g., carcinogenic
risk estimates were greater I x 10-5 and noncarcinogenic hazards were greater than 1.0), the USCG
proceeded to collect air samples at the Site.

2.2 Air Sampling Activities and Results

Air sampling was conducted at the Site to verify the indoor air modeling results. Indoor and outdoor air
sampling was conducted at three different housing areas, consisting ofNorth Housing, Kollmann Circle (a
sub-area of North Housing), and Marina Housing. All air samples were collected using Summa air
canisters with sampling integrated over a 24-hour period. Sampling was conducted by a technician from
SCA Environmental (Oakland). Air samples were analyzed by Air Toxics Laboratory using EPA Method
TO-I4. Sampling activities are summarized below.

• North Housing: In February 2002, 17 air samples were collected and analyzed for VOCs. Both
unoccupied and occupied housing units were sampled. At unoccupied housing units, samples
were collected from 2 crawl spaces, 2 outdoor locations, and 7 indoor locations. At occupied
housing units, samples were collected from 2 crawl spaces, 2 outdoor locations, and 2 indoor
locations.

• Kollmann Circle: In April 2002, 17 air samples were collected and analyzed for VOCs. The
samples were collected from 1 outdoor location, 8 crawl spaces, and 8 indoor locations. All
housing units were unoccupied.

• Marina Housing: In May 2002, 19 air samples were collected and analyzed for VOCs. Both
unoccupied and occupied housing units were sampled. At unoccupied housing units, samples
were collected from 5 outdoor locations and 12 indoor locations. At occupied housing units,
samples were collected from 1 outdoor location and 1 indoor location.

The air samples collected at each housing area are summarized in Table 7. The sampling locations are
listed in Table 8 and shown in Figure 6. The occupancy status of each housing unit is also given in Table
8.

The results of the air sampling are summarized below and in Table 9. All of the analytical results are
provided in Appendix B.

2.2.1 North Housing Sampling Results

Ten of the 17 VOC analytes were detected in air sampling conducted at the North Housing, including
benzene, I,2-dichloroethane (l,2-DCA), ethylbenzene, methyl tert-butyl ether (MTBE), tetrachloroethene
(PCE), toluene, 1,1, I-trichloroethane (l, 1,1-TCA), trichloroethene (TCE), m,p-xylenes, and o-xylene.
The measured concentrations of each detected VOC are shown in Table 10. From this table, it can be seen
that the concentrations of each of the detected chemicals were, for the most part, relatively similar; i.e.,
chemical concentrations varied by factors of approximately 2 to 6.

A few of the chemical concentrations varied more than a factor of ten. However, two observations made
during sampling activities may explain these observations. One observation was that 2006 East Mayport
is occupied by a person who builds model cars and the occupant had made a model in the past week. The
concentrations of toluene and TCE measured in indoor air at this unit were elevated relative to the other
housing units. Both toluene and TCE are components of glues, suggesting that model glue may have
contributed to the observed concentrations of these two VOCs. The second observation (by R. Duraski)
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was that a fresh coat of latex-based paint that was still wet had apparently been applied at 2003C
Annapolis. The highest concentrations of ethylbenzene, 1,2-DCA, m,p-xylenes, and o-xylene were found
in indoor air at this housing unit. It is unknown whether this paint contained the VOCs that were detected
at elevated levels in this unit, though the paint may be a possible source.

The maximum observed indoor air concentrations at the North Housing area exceed the predictions made
previously using the Johnson and Ettinger model for all chemicals, except benzene. For benzene, the
maximum observed concentration is approximately half the maximum predicted concentration (as shown
in Table 9).

To determine whether the observed VOC concentrations are potential health concerns, the maximum
measured indoor air concentrations were compared to the USEPA (2000) Region IX ambient air PRGs.
The PRGs are risk-based criteria that assume daily exposure of residents to the airborne chemicals for an
exposure duration of up to 30 years. The maximum indoor air concentrations of certain of the VOCs
exceed their respective PRGs, including benzene, 1,2-DCA, MTBE, and PCE.

2.2.2 Kollmann Circle Sampling Results

Air samples were collected from housing units in Kollman Circle because previous investigations
(Neptune, 2001) indicated that these homes are located in the area with the highest benzene
concentrations in the groundwater. Nine of the 17 VOC analytes were detected in these housing units,
including benzene, 1,2-DCA, ethylbenzene, PCE, toluene, I,I,I-TCA, TCE, m,p-xylenes, and o-xylene.
Unlike the air samples collected at the North Housing area, MTBE was not detected at Kollman Circle.
The measured concentrations of each detected VOC are shown in Table 10. This table shows that the
concentrations of each of the detected chemicals were, for the most part, relatively similar to outdoor air
concentrations; i.e., chemical concentrations varied by factors of approximately 2 to 9.

The maximum measured indoor air concentrations for ethylbenzene and o-xylene were approximately
equal to the maximum indoor air predictions for these two VOCs. In contrast, the maximum measured
concentrations of 1,2-DCA, PCE, toluene, I,I,I-TCA, and m,p-xylenes exceeded the maximum predicted
concentrations. For benzene, the maximum observed concentration was approximately a tenth of the
maximum predicted concentration.

As for the North Housing area, none of the maximum measured indoor air concentrations exceed their
respective PRGs, except those for benzene and 1,2-DCA. For benzene and 1,2-DCA, none of the
measured concentrations were less than their respective PRGs. MTBE and TCE were not detected in
indoor air.

2.2.3 Marina Housing Sampling Results

Nine of the 17 VOC analytes were detected, including benzene, 1,2-DCA, I,I-dichloroethene (I,I-DCE),
ethylbenzene, PCE, toluene, I, 1,1-TCA, m,p-xylenes, and o-xylene. The measured concentrations of each
detected VOC are shown in Table 10. The concentrations of each of the detected chemicals were, for the
most part, relatively similar; i.e., the concentrations of each chemical varied by factors of approximately 2
to 8.

Chemical concentrations that differed substantially from this pattern were those measured at 4072A
Seahorse and at 3054B Flint. The potential sources of these differences are uncertain, although the PCE
detected in indoor air at 4072A Seahorse could possibly be related to newly varnished cabinets that were
still "sticky" to the touch. In contrast, potential sources of elevated concentrations of benzene, toluene,

USCG Alameda Housing Indoor Air and Soil PAH Asesssment

Page 7
8/22/2002



ethylbenzene, and the xylenes were not observed at 3054B Flint. Further, it is unknown why 1,1 DCE was
detected in indoor air at this location, although it was detected at a concentration barely above the
detection limit.

For all chemicals, the maximum observed indoor air concentrations exceeded the predictions made using
the Johnson and Ettinger model, except for benzene. For benzene, the maximum observed concentration
was approximately one-tenth of the maximum predicted concentration. The maximum indoor air
concentrations of certain of the VOCs exceeded their respective PRGs, including benzene, 1,2-DCA, 1,1
DCE, and PCE.

Analyses of the relationships between indoor and outdoor chemical measurements for all of the housing
units at this Site are discussed in Section 3 of this report.

Soil sampling to define the extent of PAH contamination in soil is described in Section 4 and Appendix D
of this report.

3.0 INDOOR AIR QUALITY ASSESSMENT

This section of the report evaluates the analytical results of the air samples collected at the USCG
Alameda housing area. Section 3.1 presents the results of statistical analyses performed on the data
collected at the site. Section 3.2 presents a comparison of data collected at the Site to ambient air
measurements collected by the California Air Resources Board (CARB). Finally, Section 3.3 presents the
conclusions from the study.

3.1 Interpretation of Data Collected at the Site

The analytical results of the air samples collected at the Site (see Section 2) were statistically analyzed to
answer one primary question:

• Do VOC concentrations in indoor and outdoor air differ?

The statistical analyses also addressed four other ancillary questions in order to fully evaluate the air
sampling results:

• Do VOC concentrations in crawl spaces differ from those in indoor air (e.g., are there higher
concentrations in crawl spaces than in indoor air)?

• Do residents affect indoor VOC concentrations?

• Do outdoor air VOC concentrations differ over time?

• Do the vapor barriers at Marina Housing affect indoor VOC concentrations?

Each of these questions was examined using standard statistical tests. In this part of the report, the
statistical results are discussed qualitatively only. The complete quantitative set of statistical analyses is
presented in Appendix C. All comparisons were made only for those chemicals that were detected in
more than one sample (see Table 10). The measured chemical concentrations were compared for ten
VOCs, including benzene, 1,2-DCA, ethylbenzene, MTBE, PCE, TCE, toluene, I,I,I-TCA, m,p-xylenes,
and o-xylene. Data from the three different areas sampled (i.e., North Housing, Kollmann Circle, and
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Marina Housing) were pooled together for the analyses. Non-detected results were considered usable data
(USEPA, 1989) and were analyzed using the detection limit.

3.1.1 Indoor vs. Outdoor Air

If there is a subsurface source of VOCs that can migrate to indoor air, then these VOCs may accumulate
in indoor air. This occurs because the air inside a house generally has a low rate of mixing with "fresh"
outdoor air. Mixing with "fresh" outdoor air would serve to dilute the concentrations of the VOCs that
may have migrated to indoor air. However, the air inside of a house usually has a relatively low turnover
rate with outdoor air, allowing the buildup of VOCs from subsurface sources. Due to the presence of
VOCs in soil vapors and groundwater at the Site, indoor and outdoor air concentrations were compared to
determine whether VOCs had accumulated in indoor air.

The statistical analyses indicated that the indoor air concentrations were not elevated over outdoor air
concentrations measured at the Site for any VOC (see Appendix C). These results indicate that, although
some indoor VOC concentration exceeded the ambient air PRGs, the measured indoor air concentrations
for all detected VOCs were consistent with outdoor air concentrations.

3.1.2 Crawl space vs. Indoor Air

If VOCs are migrating from subsurface sources (e.g., groundwater or soil vapor) to indoor air and the
house has a crawl space, then the concentration of VOCs should be higher in crawl space air than in
indoor air (Olson and Corsi, 2001). This is because the VOCs must first enter the crawl space before they
can enter indoor air and, therefore, could reach higher concentrations there.

Chemical concentration in indoor air were compared to concentrations in crawl space air. The
comparisons indicated that only the concentration of benzene differed in crawl space air from indoor air.
However, the concentrations in the crawl spaces were lower than in indoor air. The concentrations of all
of the other VOCs measured in crawl spaces were consistent with indoor air (see Appendix C).

3.1.3 The Effect of Residents

Residents may use or bring objects into their houses that are VOC sources. Common residential sources
of VOCs include paints, glues, fingernail polish, varnishes, plastics, linoleum, gasoline in cars or gas
cans, and household cleaners. VOC concentrations measured in indoor air at occupied houses were
compared to unoccupied houses to determine whether residents had affected indoor VOC concentrations.

The comparisons indicated that concentrations of benzene, MTBE, PCE, and toluene were higher in air
measured at occupied residences than at unoccupied residences (see Appendix C). These are all common
organic compounds that are used in a number of household applications and products. For example,
toluene is a common component of glue, and one of the residents was a model builder. The concentration
of toluene in indoor air at that residence was elevated over measurements taken at the other houses. These
results indicate that residents can increase the concentrations of VOCs in indoor air.

3.1.4 Seasonal Effects on VOC Concentrations in Outdoor Air

The three different housing areas were sampled at different times of the year; i.e., North Housing was
sampled during the winter and Kollmann Circle and Marina Housing were sampled in the spring (see
Section 2). To determine whether there was a seasonal effect in outdoor air VOC concentrations, the
outdoor air samples collected at the three housing areas were compared.

)
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Comparisons of outdoor air samples indicated that there is no seasonal effect on chemical concentrations,
with the exception of MTBE and peE (see Appendix C). Concentrations of these two chemicals were
higher in outdoor air sampled during the winter at North Housing. This result can be readily observed for
MTBE in Table 10, since MTBE was detected only in outdoor air at North Housing and not at the other
two housing units (with detection limits from 4 to 9 X 10-4 mg/m3

). MTBE concentrations typically are
higher in gasoline in the winter months. Thus, higher, detectable concentrations of MTBE would be
expected at this time. The reason for higher PCE concentrations during winter is uncertain, although it
could possibly be related to decreased photodegradation associated with lower winter air temperatures
(Mohamed et al., 2002).

While the statistical analyses indicated that there was no difference in VOC concentrations (except for
PCE and MTBE) due to season, that analysis included the outdoor air sample collected at 3054B Flint
Avenue in Marina Housing. Benzene, and other VOCs, in that sample were highly elevated with no
obvious source. As that unit was recently repainted, it is possible that the elevated VOCs in outdoor air
were from spilled paints or solvents. By excluding 3054B Flint from the analysis, all detected VOCs,
except 1,2-DCA and TeE (i.e., benzene, ethylbenzene, MTBE, PCE, toluene, 111-TCA, m,p-xylenes, and
o-xylene) concentrations were higher in outdoor air sampled during the winter at North Housing (see
Appendix C). This may be related to lower photodegredation rates during the winter.

3.1.5 Vapor Barrier Effects

The Marina Housing units were constructed with vapor barriers (USCG SOW). These should function to
retard the migration of VOCs from subsurface sources to indoor air, resulting in lower indoor air VOC
concentrations. To examine whether there was an effect of vapor barriers on indoor VOC concentrations,
VOC concentrations from Marina Housing, Kollmann Circle, and North Housing were compared.

The results of the statistical analyses indicated that only MTBE concentrations differed by area (see
Appendix C). MTBE concentrations were higher in indoor air collected at North Housing than at
Kollmann Circle or at Marina Housing. As shown in Table 10, MTBE was detected at concentrations
greater than 2.4 x 10-3 mg/m3 at North Housing and was not detected (with detection limits of 4 to 9 X 10-4

mg/m3
) at the other two housing units. These results might suggest that vapor barriers may be affecting

MTBE emissions from soils or groundwater. However, MTBE concentrations in outdoor air samples
collected at North Housing were elevated over outdoor air samples collected at the other locations. Thus,
these results suggest that the elevated concentrations of MTBE observed in indoor air at North Housing
are not due to a lack of vapor barriers, but rather to the elevated (i.e., detectable) outdoor air
concentrations at that time ofyear.

3.2 Comparison with Ambient Air Data

One potential explanation for similar levels of VOCs in indoor and outdoor air at the Site is that both sets
of analyses may have been measuring ambient air VOC concentrations. This is possible if the VOC
concentrations in outdoor air are greater than the concentration in indoor air potentially migrating from
subsurface sources. This explanation is supported by a comparison of the range of indoor concentrations
measured at the Site and ambient air measurements for the San Francisco Bay Area for three VOCs
(benzene, PCE, and toluene). Figures 7 through 12 show the relationships between the range of indoor air
measurements and ambient air data collected from approximately 1990 through 2001. Ambient air data
are shown for the two CARB monitoring stations closest to Alameda: (1) Oakland (Davie Stadium, 198
Oak Road) (Figures 7 through 9) and (2) San Francisco (10 Arkansas Street) (Figures 10 through 12).
Ambient air data for the other VOCs are not available. The comparisons show that the maximum indoor

'.
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air concentrations for benzene, PCE, and toluene measured at the Site are within ambient levels observed
at both Oakland and San Francisco over the past several years. This is consistent with the statistics
presented above that showed that chemical concentrations in indoor and outdoor air at the Site were not
different.

3.3 Conclusions

The results of the above comparisons indicate, among other things, that 1) VOC concentrations in crawl
space air did not differ from indoor air concentrations and 2) indoor air VOC concentrations were
consistent with both outdoor air concentrations and ambient air measurements collected by the CARB.
Together, these lines of evidence suggest that, although the housing at the Site may be built over
groundwater plumes of benzene and naphthalene, the concentrations of these chemicals in indoor air are
not elevated over ambient conditions for the San Francisco Bay area. Thus, the risks to USCG personnel
at the former Alameda NAS are not likely to differ from those of other individuals residing in the San
Francisco Bay area.

Since groundwater monitoring is likely to continue at this Site, the above conclusion should be revisited if
VOC contamination levels in groundwater increase over time. Based on the linear relationship assumed in
the modeling predictions for VOC migration from groundwater to indoor air (USEPA, 2000a), additional
air sampling should probably be considered if there is an increase of one or two orders of magnitude of
any of the VOC concentrations detected in groundwater. In other words, ambient conditions could
potentially be masking low levels of VOC transport from groundwater to indoor air. Thus, substantial
increases in chemical concentrations in groundwater may be necessary before indoor air concentrations
differ substantially, if at all, from ambient outdoor concentrations. Therefore, the finding that VOC
concentrations in indoor air at the Site do not differ from ambient concentrations should be reevaluated if
chemical concentrations in groundwater increase by one or two orders of magnitude.

4.0 POLYCYCLIC AROMATIC HYDROCARBONS IN SOIL

The USCG has calculated a cleanup goal for polycyclic aromatic hydrocarbons (PAHs) protective of
residents at a carcinogenic risk of 10-5 (see Appendix D). This goal is expressed as 0.62 mg/kg
benzo(a)pyrene- equivalents. Using the soil PAH data collected by Neptune (2001), several areas were
identified at the Site by the USCG that exceeded the cleanup goal. These areas were prioritized for
cleanup as follows:

• Levell Locations, the 95th percent upper confidence limit on the mean (UCL95) benzo(a)pyrene
equivalent concentration was 7.3 mg/kg;

• Level 2 Locations, the UCL95 benzo(a)pyrene-equivalent concentration was 3 mgikg;

• Level 3 Locations, the UCL95 benzo(a)pyrene-equivalent concentration was 1.3 mgikg; and

• Level 4 and 5 Locations, the UCL95 benzo(a)pyrene-equivalent concentration was below 0.6
mg/kg.

Due to the elevated risks associated with PAHs in soils at the Site, the U.S. Navy has since removed the
top two feet of soil in the Level 1 and 2 locations where the cleanup goal was exceeded (Figure 4). The
removed soil has been replaced with clean imported fill and topped with sod. The U.S. Navy plans future
action for the Level 3 areas (see Appendix D). The development of the cleanup goals and analysis ofPAH
concentrations in soil are presented in detail in Appendix D.
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Table 1
Chemicals of Potential Concern

USCG Alameda Housing
Alameda, California

Environmental Media
Groundwater

Hydropunch Monitoring
Group Chemical Soil Vapor (0-12 ft bgs) well
Volatile PAHs

Acenaphthene X X
Acenaphthylene X X
Anthracene X X
Fluorene X X
Naphthalene X X X
Phenanthrene X X

OtherVOCs
Acetone X
Benzene X X X
Bromodichloromethane X
2-Butanone X
Chlorobenzene X
Chloroethane X
Chloroform X
Chloromethane X
Dibromochloromethane X
I,I-Dichloroethane X
1,2-Dichloroethane X

\ cis-I,2-Dichloroethene X X,:
trans-I,2-Dichloroethene X
Ethylbenzene X X X
2-Hexanone X
Isopropylbenzene (cumene) X X
4-Isopropyltoluene X
4-Methyl-2-pentanone X
Methylene chloride X X
MTBE X X X
n-Propylbenzene X
Styrene X X
Tetrachloroethene X
Toluene X X X
I, 1,1-Trichloroethane X
Trichloroethene X
1,2,4-Trimethylbenzene X X
1,3,5-Trimethylbenzene X X
Vinyl acetate X
Vinyl chloride X
Xylene X X X

Definitions:
ft - feet.

bgs - below ground surface.
PAH - Polycyclic aromatic hydrocarbon.



Table 2
Parameters used in the

Johnson and Ettinger (USEPA, 2000) Indoor Air Model
USCG Alameda Housing

Alameda, California

\ )
'--

Variable Variable name Units Value Notes/References
Soil physical properties

Pb Soil dry bulk density (g/cm3
) 1.63

n Soil total porosity (unitless) 0.38

6w Soil water-filled porosity (cm3/cm3
) 0.23

foe Soil organic carbon fraction (unitless) 0.0057 I

SCS soil type LS 2

Ts Average soil temperaure (0C) 16.7 3

Building properties

Lcrack Floor thickness (cm) 15 3

LB Floor length (cm) 961 3

WB Floor width (cm) 961 3

HB Enclosed space height (cm) 488 3

w Floor-wall seam crack width (cm) 0.1 3

ER Indoor air exhange rate (I/h) 0.45 3

L\P Soil-building pressure difference (g/cm_s2
) 40 3 ,

LF Depth to bottom of floor (cm) 15 3 \..~)

Notes:
1- Neptune (2001).
2- Professional judgment based on the boring logs and soil analyses provided by Neptune (2001).

3- User's guide for the Johnson and Ettinger model for subsurface vapor intrusion in buildings
(USEPA, 2000). Available online at:
http://www.epa.gov/superfundlprograms/risk/airmodel/johnson_ettinger.htm
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Table 3
Physical-Chemical Properties

forVOCs
USCG Alameda Housing

Alameda, California

Organic Pure lIenry's Henry's Enthalpy of
carbon component law constant law constant N'ormal vaporization at Physical

partition Diffusivity Dirrusivity water Henry's at reference reference boiling Critical the normal state at
coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, soil

K., D. D. S II' II T. T. Tc DHv,b temperature,

Chemical (em'/g) (em'/.) (em'!.) (mgiL) (unitless) (atm-mJtmol) CC) CK) CK) (caVmol) (S,L,G)

Acenaphthene 4.57E+03 4.2 IE-02 7.69E-06 3.76E+OO 3.24E-03 7.9IE-05 25 5.5IE+02 8.03E+02 l.22E+04 S
Acenaphthylene 4.79E+03 6.20E-02 6.60E-06 3.93E+OO 4.6IE-03 1.13E-04 25 5.53E+02 8.30E+02 NA S

Acetone 5.75E-Ol l.24E-OI 1.14E-05 l.OOE+06 1.59E-03 3.88E-05 25 3.29E+02 5.08E+02 6.96E+03 L

Anthracene 2.35E+04 3.24E-02 7.74E-06 4.34E-02 2.67E-03 6.50E-05 25 6. I5E+02 8.73E+02 1.3 IE+04 S
Benzene 6.20E+Ol 8.80E-02 9.80E-06 l.75E+03 2.28E-Ol 5.55E-03 25 3.53E+02 5.62E+02 7.34E+03 L

Bromodichloromethane l.OOE+02 2.98E-02 l.06E-05 6.74E+03 6.56E-02 l.60E-03 25 3.63E+02 5.86E+02 7.80E+03 L
2-Butanone 4.50E+OO 8.95E-02 9.80E-06 l.36E+05 I.l2E-03 2.74E-05 25 3.53E+02 5.35E+02 7.48E+03 L
Chlorobenzene 2.24E+02 7.30E-02 8.70E-06 4.72E+02 1.52E-Ol 3.70E-03 25 4.05E+02 6.32E+02 8.4IE+03 L
Chloroethane l.47E+Ol l.04E-OI l.l5E-05 5.70E+03 4.5IE-OI l.IOE-02 25 3.06E+02 4.60E+02 5.89E+03 G

Chlorofonn 5.30E+Ol l.04E-Ol l.OOE-05 7.92E+03 1.50E-OI 3.67E-03 25 3.34E+02 5.36E+02 6.99E+03 L
Chloromethane 3.50E+Ol l.09E-Ol 6.50E-06 8.20E+03 9.84E-OI 2.40E-02 25 2.47E+02 4.l6E+02 5.l5E+03 G
Dibromochloromethane 4.68E+02 9.60E-02 l.OOE-05 4.40E+03 3.49E-02 8.50E-04 25 3.95E+02 5.93E+02 NA L
1,I-Dichloroethane 5.30E+Ol 7.42E-02 l.05E-05 5.06E+03 2.30E-Ol 5.62E-03 25 3.31E+02 5.23E+02 6.90E+03 L
1,2-Dichloroethane 3.80E+Ol l.04E-Ol 9.90E-06 8.52E+03 4.0IE-02 9.79E-04 25 3.57E+02 5.61E+02 7.64E+03 L
cis-I.2-Dichloroethene 3.55E+Ol 7.36E-02 l.l3E-05 3.50E+03 1.67E-Ol 4.08E-03 25 3.34E+02 5.44E+02 7.l9E+03 L
trans-I,2-Dichloroethene 3.80E+OI 7.07E-02 1.I9E-05 6.30E+03 3.85E-Ol 9.38E-03 25 3.21E+02 5.l7E+02 6.72E+03 L
Ethylbenzene 2.04E+02 7.50E-02 7.80E-06 l.69E+02 3.23E-Ol 7.88E-03 25 4.09E+02 6.l7E+02 8.50E+03 L
Fluorene 7.90E+03 6.08E-02 7.88E-06 l.90E+OO 3.l6E-03 7.70E-05 25 5.70E+02 8.70E+02 l.27E+04 S
2-Hexanone l.35E+02 8.95E-02 7.80E+04 3.50E+04 7.18E+04 l.75E+03 25 4.01E+02 6.02E+02 l.03E+04 L
Isopropylbenzene 2.20E+02 7.50E-02 7.IOE-06 6. 1OE+Ol 4.92E+Ol I.20E+OO 25 4.25E+02 6.3IE+02 l.08E+04 L
4-Isopropyholuene 2.20E+02 7.50E-02 7.l0E-06 6. 1OE+O I 4.92E+Ol l.20E+OO 25 4.25E+02 6.31E+02 l.08E+04 L
4-Methyl-2-pentanone l.34E+02 7.50E-02 7.80E-06 l.90E+04 5.74E-03 l.40E-04 25 3.89E+02 5.76E+02 9.7IE+03 L
Methylene chloride l.OOE+Ol l.OIE-Ol l.l7E-05 l.32E+04 8.98E-02 2.l9E-03 25 3.I3E+02 5.IOE+02 6.71E+03 L
MTBE l.l2E+Ol 7.92E-02 9.4 IE-05 4.80E+04 2.40E-02 5.87E-04 25 3.28E+02 4.97E+02 7. I8E+03 L
Naphthalene l.l9E+03 5.90E-02 7.50E-06 3.l OE+O I l.98E-02 4.83E-04 25 4.9IE+02 7.48E+02 l.04E+04 S
Phenanthrene l.40E+04 5.80E-02 5.90E-06 l.20E+OO 4.00E-05 I.64E-03 25 6.14E+02 8.69E+02 2.09E+04 S
n-Propylbenzene 2.83E+03 7.50E-02 7.80E-06 I.38E+Ol 5.37E-Ol I.3IE-02 25 4.32E+02 6.38E+02 l.llE+04 L
Styrene 9. I2E+02 7.IOE-02 8.00E-06 3.10E+02 1.l3E-OI 2.75E-03 25 4. I8E+02 6.36E+02 8.74E+03 L
Tetrachloroethene 2.65E+02 7.20E-02 8.20E-06 2.00E+02 7.54E-Ol 1.84E-02 25 3.94E+02 6.20E+02 8.29E+03 L
Toluene l.40E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-Ol 6.64E-03 25 3.84E+02 5.92E+02 7.93E+03 L
1,1,1-Trichloroethane l.35E+02 7.80E-02 8.80E-06 l.33E+03 7.05E-Ol l.72E-02 25 3.47E+02 5.45E+02 7.l4E+03 L
Trichloroethene 9.43E+Ol 7.90E-02 9.IOE-06 l.IOE+03 4.22E-Ol l.03E-02 25 3.60E+02 5.44E+02 7.5 IE+03 L
1,2,4·Trimethylbenzene 3.72E+03 7.50E-02 7.10E-06 5.70E+Ol 2.34E-Ol 5.70E-03 25 4.42E+02 6.49E+02 l.l5E+04 L
1,3,5-Trimethylbenzene 8. I9E+02 7.50E-02 7.IOE-06 4.80E+Ol 3.16E-Ol 7.7IE-03 25 4.38E+02 6.39E+02 l.l4E+04 L
Vinyl acetate 5.25E+OO 8.50E-02 9.20E-06 2.00E+04 2.IOE-02 5.lIE-04 25 3.46E+02 5. I9E+02 7.80E+03 L
Vinyl chloride l.86E+Ol l.06E-OI l.23E-06 2.76E+03 l.l1E+OO 2.70E-02 25 2.59E+02 4.32E+02 5.25E+03 G
Xylene l.96E+02 7.00E-02 7.80E-06 l.6IE+02 3.0IE-OI 7.34E-03 25 4.12E+02 6.l7E+02 8.52E+03 L
Notes:

NA Not available.
S Solid.
L Liquid.
G Gas.

Sources:
A US EPA (2000) Region IX (9) Preliminary Remediatation Goals. Available online at: http://www.epa.gov/region9/waste/sfundlprglindex.html
B User's guide for the Johnson and Ettinger (1991) model (US EPA, 2000). Available online at: http://www.epa.gov/superfundJprograms/risklainnodelljohnson_ettinger.htm
C Agency for Toxic Substances Registry and Control (2002) Toxicological Profiles. Available online at: http://www.atsdr.cdc.gov/toxpro2.html
D NIST chmistry webbook (2002). Available online at: http://webbook.nist.gov/chemistry/
E Montgomery. 1996. Groundwater Chemicals Desk Reference (2nd Edition). eRe Press.



Table 4
!

Source Concentrations ofVOCs \ ..

USCG Alameda Housing
--.....-//

Alameda, California

Source Concentration by Medium
Groundwater

Soil Vapor Hydropunch Monitoring well

Chemical (jlglL)! (tlglL)2 (flgIL)3

Acenaphthene ND 50 66
Acenaphthylene ND 40 190
Acetone 0.3 ND ND
Anthracene ND 3.1 8
Benzene 0.02 41 1,620
Bromodichloromethane ND 0.2 ND
2-Butanone 0.2 ND ND
Chlorobenzene 0.03 ND ND
Chloroethane 0.005 ND ND
Chloroform 0.09 ND ND
Chloromethane ND ND I
Dibromochloromethane ND 0.2 ND
I,I-Dichloroethane 0.04 ND ND
1,2-Dichloroethane ND ND 39
cis-I ,2-Dichloroethene 0.02 1.2 ND
trans-I,2-Dichloroethene ND 0.3 ND
Ethylbenzene 0.4 24 112
Fluorene ND 0.9 36
2-Hexanone 0.03 ND ND
Isopropylbenzene (cumene) ND 0.3 2
4-1sopropyItoIuene ND 0.4 ND \
4-Methyl-2-pentanone 0.08 ND ND \ ./
Methylene chloride ND 7 2
MTBE 0.2 1.2 19
Naphthalene 0.2 270 2,400
Phenanthrene ND 4.1 80
n-Propylbenzene ND ND 2
Styrene 0.007 ND 57
Tetrachloroethene 0.09 ND ND
Toluene 0.3 3 140
I,1,1-Trichloroethane 0.03 ND ND
Trichloroethene 0.1 ND ND
1,2,4-Trimethylbenzene ND 2 11
1,3,5-Trimethylbenzene ND 2 8
Vinyl acetate 0.08 ND ND
Vinyl chloride ND 0.8 ND
Xylene 2.8 23 120
Definitions:

£1- feet.
bgs - below ground surface,
ND - Chemical not detected in this sample medium.

Dection limits available in the RI (Neptune, 2001).
Notes:

I - The maximum detected concentration for each chemical,
regardless of depth (i.e., either 2 or 5-7 ft bgs).

2 - The maximum detected concentration for each chemical detected
in the shallow water bearing zone (0-12 ft bgs).

3 - The maximum detected concentration for each chemical detected.

"
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Table 5

Predicted Indoor Air Concentrations (mglm3
)

USCG Alameda Housing
Alameda, California

Source Medium
Groundwater

-- ••• <

Chemical
Acenaphthene
Acenaphthylene
Acetone
Anthracene
Benzene
Bromodichloromethane
2-Butanone
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Oibromochloromethane
I,I-Oichloroethane
1,2-0ichloroethane
cis-I,2-0ichloroethene
trans-I,2-0ichloroethene
Ethylbenzene
Fluorene
2-Hexanone
Isopropylbenzene (cumene)
4-Isopropyitoluene
4-Methyl-2-pentanone
Methylene chloride
MTBE
Naphthalene
Phenanthrene
n-Propylbenzene
Styrene
Tetrachloroethene
Toluene
I, I, I-Trichloroethane
Trichloroethene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl acetate
Vinyl chloride
Xylene
Definitions:

Soil Vapor
NO
NO

3.3E-05
NO

2.lE-06
NO

2.4E-05
2.6E-06
6.0E-07
9.7E-06

NO
NO

4.0E-06
NO

2.0E-06
NO

3.6E-05
NO

4.3E-06
NO
NO

6.7E-06
NO

1.8E-05
I.4E-05

NO
NO

6.5E-07
8.3E-06
2.9E-05
2.8E-06
l.3E-05

NO
NO

7.5E-06
NO

2.6E-04

Hydropunch
(0-12 ft bgs)

3.7E-06
7.2E-06

NO
1.4E-07
2.4E-04
1.7E-07

NO
NO
NO
NO
NO

3.4E-07
NO
NO

4.6E-06
2.2E-06
1.6E-04
6.5E-08

NO
2.4E-04
3.4E-04

NO
1.9E-05
l.lE-06
9.8E-05
2.IE-06

NO
NO
NO

2.0E-05
NO
NO

7.9E-06
l.lE-05

NO
2.9E-05
1.3E-04

Monitoring
well

4.1E-06
3.4E-05

NO
3.6E-07
9.4E-03

NO
NO
NO
NO
NO

2.0E-05
NO
NO

4.7E-05
NO
NO

7.4E-04
2.6E-06

NO
l.7E-03

NO
NO

5.5E-06
1.8E-05
8.7E-04
4.1E-05
1.8E-05
1.3E-04

NO
9.1E-04

NO
NO

4.3E-05
4.2E-05

NO
NO

6.9E-04

ft - feet.
bgs - below ground surface,
NO - Chemical not detected in this sample medium.



Table 6
Comparison of USEPA Preliminary Remediation Goals

and Predicted Indoor Air Concentrations (mglm3
)

USCG Alameda Housing
Alameda, California

Predicted Indoor Concentrations by Source
Groundwater

". J..--....~.

Chemical
Acenaphthene
Acenaphthylene
Acetone
Anthracene
Benzene
Bromodichloromethane
2-Butanone
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Oibromochloromethane
I,I-Oichloroethane
1,2-0ichloroethane
cis-I,2-0ichloroethene
trans-I,2-0ichloroethene
Ethylbenzene
Fluorene

2-Hexanone2

Isopropylbenzene (cumene)

4-lsopropyltoluene'
4-Methyl-2-pentanone
Methylene chloride
MTBE
Naphthalene

Phenanthrene4

n-Propylbenzene
Styrene
Tetrachloroethene
Toluene
I, I, I-Trichloroethane
Trichloroethene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl acetate
Vinyl chloride
Xylene
Definitions:

Ambient Air

PRGt

2.2E-OI
NA

3.7E-OI
l.lE+OO
2.5E-04
l.lE-04
l.OE+OO
2.6E-06
2.3E-03
8AE-05
l.lE-03
8.0E-05
1.2E-03
7.4E-05
3.7E-02
7.3E-02
l.lE+OO

NA

4.lE+02
4.0E-OI

4.0E-OI
8.3E-02
4.IE-03
3.7E-03
3.lE-03

3.lE-03
3.7E-02
l.lE+OO
3.3E-03
4.0E-OI
l.OE+OO
l.lE-03
6.2E-03
6.2E-03
2.IE-OI
2.2E-04
7.3E-Ol

Soil Vapor
NO
NO

3.3E-05
NO

2.lE-06
NO

2.4E-05
2.6E-06
6.0E-07
9.7E-06

NO
NO

4.0E-06
NO

2.0E-06
NO

3.6E-05
NO

4.5E-06
NO

NO
6.7E-06

NO
1.8E-05
1.4E-05

NO
NO

6.5E-07
8.3E-06
2.9E-05
2.8E-06
l.3E-05

NO
NO

7.5E-06
NO

2.6E-04

Hydropunch
(0-12 ft bgs)

3.7E-06
7.2E-06

NO
IAE-07
2AE-04
1.7E-07

NO
NO
NO
NO
NO

3.4E-07
NO
NO

4.6E-06
2.2E-06
1.6E-04
6.5E-08

NO
2.4E-04

3AE-04
NO

1.9E-05
l.lE-06
9.8E-05

2.lE-06
NO
NO
NO

2.0E-05
NO
NO

7.9E-06
l.lE-05

NO
2.9E-05
I.3E-04

Monitoring
well

4.IE-06
3.4E-05

NO
3.6E-07
9.4E-03

NO
NO
NO
NO
NO

2.0E-05
NO
NO

4.7E-05
NO
NO

7AE-04
2.6E-06

NO
1.7E-03

NO
NO

5.5E-06
1.8E-05
8.7E-04

4.lE-05
1.8E-05
I.3E-04

NO
9.lE-04

NO
NO

4.3E-05
4.2E-05

NO
NO

6.9E-04

ft - feet.
bgs - below ground surface.

EPC - Exposure point concentration.
NA - Not available.
NO - Chemical not detected in this sample medium.

PEL - OSHA permissable exposure limits, available online at
http://www.osha-slc.gov/SLTC/pellindex.html

PRG - US EPA Region IX preliminary remediation goals, available online at:
http://www.epa.gov/region9/waste/sfundlprg/index.html

USEPA - U. S. Environmental Protection Agency.
Bold - Concentration exceeds the PRG.

Notes:
1 - CA modified PRGs are given where available.
2 - No PRG is available. The PEL is provided.
3 - No PRG is available, the isopropylbenzene PRG is provided.
4 - No PRG is available, the naphthalene PRG is provided

'.
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Area

Table 7
Number of Air Samples by Location

USCG Alameda Housing
Alameda, California

Location
Outdoor Indoor Crawlspace

Unoccupied Occupied Unoccupied Occupied Unoccupied Occupied Total

..'

North Housing

Kollman Circle

Marina Housing

2

5

2

o

7

8

12

2

o

2

8

o

2

o

o

17

17

19



Table 8
"

Air Sampling Locations ;
'\ /

USCG Alameda Housing -~.

Alameda, California

Area and Date Address Type Unit Occupied?
North Housing 2002 C Annapolis Indoor No
(February 2002) 2003 C Annapolis Indoor No

2000 D Mayport Crawl space Yes
Outdoor Yes

Indoor Yes

2004 D Mayport Crawl space No
Outdoor No

Indoor No

2006 E Mayport Crawl space Yes
Outdoor Yes

Indoor Yes

2009 C Mayport Indoor No

300 C Mosley Indoor No
2005 B Monterey Indoor No
103 F Singleton Crawl space No

Outdoor No

Indoor No

Kollman Circle 2000 A Kollman Indoor No

(April 2002) Crawl space No
2000 E Kollman Indoor No

Crawl space No
2002 C Kollman Indoor No

Crawl space No \

2004 C Kollman Indoor No '.L_...
Crawl space No

2006 B Kollman Indoor No
Crawl space No

2006 Kollman Outdoor No

2006 E Kollman Indoor No
Crawl space No

2008 D Kollman Indoor No
Crawl space No

2010 C Kollman Indoor No
Crawl space No

Marina Housing 3009 A Arkansas Indoor No
(May 2002) 4030 A Chicago Indoor No

4059 A Drum Indoor No
Outdoor No

300 I B Enterprise Indoor No
3054 B Flint Indoor No

Outdoor No

4063 B Kirk Indoor Yes
Outdoor Yes



Table 8
Air Sampling Locations

USCG Alameda Housing
Alameda, California

'.

Area and Date

Marina Housing
(May 2002)

Address

4040 A Kiska

4081 B Mt. Hood

4011 A Nimitz

4014 Nimitz

4028 B Sacramento

4072 A Seahorse
4078 B Seahorse

Type

Indoor

Outdoor

Indoor

Indoor

Outdoor

Indoor

Indoor

Indoor
Indoor

Outdoor

Unit Occupied?

No

No

No
No

No

No

No

No
No

No



Table 9
Comparison of Chemical

Concentrations Measured in Indoor Air
with Risk-based Criteria and Modeling Predictions

USCG Alameda Housing
Alameda,CA

Maximum Indoor Concentration

Parameter
Benzene
1,2-Dichloroethane (I,2-DCA)
I,I-Dichloroethene (I,I-DCE)
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene (PCE)
Toluene
I,I,I-Trichloroethane (I,I,I-TCA)
Trichloroethene (TCE)
m,p-Xylene
o-Xylene
Notes:

North Housing

(mglm3
)

4.6E-03
2.4E-04

ND
1.5E-02
7.7E-03
1.7E-03
2.7E-02
3.2E-04
3.9E-04
6.2E-02
2.3E-02

Kollman
Circle

(mglm3
)

9.0E-04
2.0E-04

ND
7.0E-04

ND
3.0E-04
6.5E-03
3.0E-04

ND
2.4E-03
7.0E-04

Marina
Housing

(mglm3
)

6.5E-04
2.2E-04
9.0E-05
2.0E-03

ND
1.8E-02
8.0E-03
4.7E-04

ND
9.3E-03
2.4E-03

2.5E-04
7.4E-05
3.8E-05
I.IE+OO
3.IE+OO
3.3E-03
4.0E-OI
1.0E+OO
I.IE-03
7.3E-Ol
7.3E-OI

Maximum

Prediction2

(mglm3
)

9.4E-03
4.7E-05

ND
7.4E-04
1.8E-05
8.3E-06
9.IE-04
2.8E-06
I.3E-05
6.9E-04
6.9E-04

- USEPA (2000a) Region IX ambient air Preliminary Remediation Goals (PRGs).
Does not include "CAL-modified" PRGs.

2 - Maximum predicted indoor air concentration, regardless of source medium.
See Section 2.1.

ND - Chemical not detected.
Detection limits provided in Appendix B.
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Table 10,
Chemical Concentrations Measured in Air\

; Detected Chemicals Only
USCG Alameda Housing

Alameda,CA

Sample Chemical Concentration (mglm')
Area Address Type Occupancy Benzene t,2-DCA t,t-DCE Ethylbenzene
North 103 F Singleton Crawl Unoccupied I.IE-03 ND ND 4.4E-04
Housing Indoor Unoccupied 2.6E-03 ND ND 1.7E-03

Outdoor Unoccupied 2.6E-03 1.4E-04 ND 2.3E-03
2000 D Mayport Crawl Occupied 2.7E-03 ND ND 1.9E-03

Indoor Occupied 3.9E-03 1.8E-04 ND 3.IE-03
Outdoor Occupied 5.2E-03 ND ND 2.7E-03

2002 C Annapolis Indoor Unoccupied 2.5E-03 ND ND 2.IE-03
2003 C Annapolis Indoor Unoccupied 2.9E-03 2.4E-04 ND 1.5E-02
2004 D Mayport Crawl Unoccupied 2.4E-03 ND ND 1.6E-03

Indoor Unoccupied 2.9E-03 ND ND 2.3E-03
Outdoor Unoccupied 2.8E-03 ND ND 1.9E-03

2005 B Monterey Indoor Unoccupied 2.9E-03 2. IE-04 ND 3.2E-03
2006 E Mayport Crawl Occupied 1.8E-03 ND ND 8.8E-04

Indoor Occupied 4.6E-03 ND ND 3.7E-03
Outdoor Occupied 3.IE-03 1.8E-04 ND 2.5E-03

2009 C Mayport Indoor Unoccupied 3.6E-03 ND ND 2.6E-03
300 C Mosley Indoor Unoccupied 2.7E-03 ND ND 2.6E-03

Kollmann 2000 A Kollman Crawl Unoccupied 6.5E-04 1.6E-04 ND 5.3E-04
Circle Indoor Unoccupied 5.9E-04 2.0E-04 ND 6.6E-04

2000 E Kollman Crawl Unoccupied 4.9E-04 2.2E-04 ND ND
Indoor Unoccupied 8.8E-04 2.4E-04 ND ND

2002 C Kollman Crawl Unoccupied 4.6E-04 2.6E-04 ND 2.3E-03
Indoor Unoccupied 6.5E-04 2.3E-04 ND ND

2004 C Kollman Crawl Unoccupied 4.6E-04 1.4E-04 ND ND
Indoor Unoccupied 5.2E-04 2.2E-04 ND ND

2006 B Kollman Crawl Unoccupied 6.5E-04 2.5E-04 ND ND
Indoor Unoccupied 5.2E-04 2.2E-04 ND ND

': 2006 E Kollman Crawl Unoccupied 4.9E-04 1.9E-04 ND ND

"
Indoor Unoccupied 5.5E-04 1.8E-04 ND 5.7E-04

2006 Kollman Outdoor Unoccupied 4.9E-04 2.IE-04 ND ND
2008 D Kollman Crawl Unoccupied 4.9E-04 2.3E-04 ND ND

Indoor Unoccupied 5.9E-04 2.2E-04 ND ND
2010 C Kollman Crawl Unoccupied 5.2E-04 2.0E-04 ND ND

Indoor Unoccupied 6.2E-04 2.3E-04 ND 4.4E-04
Marina 300I B Enterprise Indoor Unoccupied 4.6E-04 ND ND ND

3009 A Arkansas Indoor Unoccupied 4.2E-04 2.IE-04 ND 2.8E-04
3054 B Flint Indoor Unoccupied 6.5E-04 2.2E-04 8.9E-05 1.0E-03

Outdoor Unoccupied 8.5E-02 ND ND 9.7E-02
4011 A Nimitz Indoor Unoccupied 3.9E-04 1.9E-04 ND 1.2E-03

Outdoor Unoccupied ND 2.3E-04 ND ND
4014 Nimitz Indoor Unoccupied 3.9E-04 ND ND ND
4028 B Sacramento Indoor Unoccupied 3. IE-04 2.IE-04 ND ND
4030 A Chicago Indoor Unoccupied 3.3E-04 1.6E-04 ND 2.0E-03
4040 A Kiska Indoor Unoccupied 3.9E-04 1.9E-04 ND 4.0E-04

Outdoor Unoccupied ND 1.4E-04 ND ND
4059 A Drum Indoor Unoccupied 4.6E-04 1.7E-04 NO ND

Outdoor Unoccupied ND 1.9E-04 NO ND
4063 B Kirk Indoor Occupied 4.9E-04 ND ND ND

Outdoor Occupied 3.6E-04 1.7E-04 NO ND
4072 A Seahorse Indoor Unoccupied 5.2E-04 1.8E-04 ND ND
4078 B Seahorse Indoor Unoccupied 4.9E-04 1.8E-04 ND ND

Outdoor Unoccupied 2.8E-04 1.6E-04 ND ND
4081 B Mt. Hood Indoor Unoccupied 4.6E-04 1.8E-04 ND ND

Notes:
ND - Chemical not detected.

Detection limits provided in Appendix B.



Table 10
Chemical Concentrations Measured in Air

Detected Chemicals Only
USCG Alameda Housing

Alameda,CA

:" \
\. )----.

NO
NO

2.2E-04
2.6E-04
2.2E-Q4
2.5E-Q4
2.3E-Q4
2.2E-Q4
2.5E-Q4
2.3E-04
2.3E-04
3.1E-04
1.9E-04
3.9E-04
2.2E-04
2.8E-Q4
2.6E-Q4

TCE

NO
NO
NO
NO
NO
NO
NO
NO

3.IE-04
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

3.3E-Q4
NO
NO
NO
NO
NO
NO

PCE 1,1,I-TCA

2.7E-04 2.7E-04
3.0E-04 2.4E-04
2.8E-04 2.6E-04
2.8E-04 2.5E-04
1.1E-03 2.6E-04

NO 2.7E-04
2.8E-04 2.8E-04

NO 2.5E-04
4.0E-04 2.8E-04
2.5E-04 2.5E-04
2.8E-04 2.6E-04

NO 2.4E-04
2.6E-04 2.6E-04
3.0E-04 2.4E-04
3. IE-04 2.4E-04
2.8E-04 2.6E-04

NO 2.4E-04
NO 2.3E-04
NO 4.7E-04

I.1E-03 3.IE-04
NO NO
NO 2.4E-04
NO 2.3E-04
NO 2.6E-04
NO 2.IE-04

I.1E-03 3.3E-04
NO 2.IE-04
NO 2.3E-04

3.2E-04 2.9E-04
NO 2.2E-04

2.5E-04 2.0E-04
NO 2.0E-04

1.8E-02 2.4E-04
NO 2.4E-04

8.3E-04 2.3E-04
NO 2.3E-04

1.5E-03 3. IE-04
I.1E-03 3.0E-04
1.4E-03 3.2E-04
2.3E-03 2.9E-04
1.4E-03 3.0E-04
1.5E-03 3.1 E-04
I.4E-03 3. IE-04
1.2E-03 3.1 E-04
1.6E-03 3.3E-04
1.4E-03 3.2E-04
I.1E-03 3.IE-04
1.4E-03 3.0E-04
I.7E-03 3.0E-04
1.2E-03 3.1 E-04
1.6E-03 3.2E-04
1.7E-03 3.2E-04
I.3E-03 3.1E-04

Chemical Concentration (mg/ml
)

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

MTBE
2.4E-03
3.7E-03
5. IE-03
5.5E-03
5.9E-03
5.9E-03
5. IE-03
4.8E-03
5.IE-03
4.4E-03
3.7E-03
4.8E-03
2.7E-03
4.8E-03
5.5E-03
7.7E-03
5.IE-03

Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Occupied
Occupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied

Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied

Unoccupied
Unoccupied
Unoccupied
Occupied
Occupied
Occupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Unoccupied
Occupied
Occupied
Occupied
Unoccupied
Unoccupied

Occupancy
Sample
Type

103 F Singleton Crawl
Indoor
Outdoor

2000 0 Mayport Crawl
Indoor
Outdoor
Indoor
Indoor
Crawl
Indoor
Outdoor

2005 B Monterey Indoor
2006 E Mayport Crawl

Indoor
Outdoor
Indoor
Indoor

4063 B Kirk

4059AOrum

Crawl
Indoor

2000 E Kollman Crawl
Indoor

2002 C Kollman Crawl
Indoor

2004 C Kollman Crawl
Indoor

2006 B Kollman Crawl
Indoor

2006 E Kollman Crawl
Indoor

2006 Kollman Outdoor
2008 0 Kollman Crawl

Indoor
2010 C Kollman Crawl

Indoor

Address

Indoor
Indoor
Indoor
Outdoor
Indoor
Outdoor

4014 Nimitz Indoor
4028 B Sacramento Indoor
4030 A Chicago Indoor
4040 A Kiska Indoor

Outdoor
Indoor
Outdoor
Indoor
Outdoor

4072 A Seahorse Indoor
4078 B Seahorse Indoor

Outdoor
4081 B Mt. Hood Indoor

300I B Enterprise
3009 A Arkansas
3054 B Flint

2009 C Mayport
300 C Mosley

2002 C Annapolis
2003 C Annapolis
2004 0 Mayport

4011 A Nimitz

Marina

North
Housing

Kollmann 2000 A Kollman
Circle

Area

Notes:
NO - Chemical not detected.

Oetection limits provided in Appendix B.



Table 10
Chemical Concentrations Measured in Air

Detected Chemicals Only
USCG Alameda Housing

Alameda,CA

Sample Chemical Concentration (mg/m')
Area Address Type Occupancy Toluene Vinyl Chloride m,p-Xylene o-Xylene
North 103 F Singleton Crawl Unoccupied 3.7E-03 ND I.5E-03 6.2E-04
Housing Indoor Unoccupied 1.0E-02 ND 6.2E-03 2.3E-03

Outdoor Unoccupied 1.2E-02 ND I.lE-02 3.5E-03
2000 D Mayport Crawl Occupied I.lE-02 ND 7.9E-03 3.2E-03

Indoor Occupied 2. IE-02 ND I.3E-02 5.3E-03
Outdoor Occupied 1.4E-02 ND I.lE-02 4.4E-03

2002 C Annapolis Indoor Unoccupied I.lE-02 ND 8.4E-03 3.4E-03
2003 C Annapolis Indoor Unoccupied 1.6E-02 ND 6.2E-02 2.3E-02
2004 D Mayport Crawl Unoccupied 1.0E-02 ND 6.6E-03 2.7E-03

Indoor Unoccupied 1.8E-02 ND 9.7E-03 3.8E-03
Outdoor Unoccupied 1.0E-02 ND 7.9E-03 3.2E-03

2005 B Monterey Indoor Unoccupied I.3E-02 ND 1.4E-02 5.3E-03
2006 E Mayport Crawl Occupied 8.4E-03 ND 3.4E-03 1.5E-03

Indoor Occupied 2.7E-02 ND I.5E-02 5.3E-03
Outdoor Occupied I.3E-02 ND I.lE-02 4.2E-03

2009 C Mayport Indoor Unoccupied 2.0E-02 ND 1.0E-02 4.IE-03
300 C Mosley Indoor Unoccupied I.lE-02 ND I.lE-02 4.4E-03

Kollmann 2000 A Kollman Crawl Unoccupied 1.5E-02 ND I.3E-03 6.2E-04
Circle Indoor Unoccupied 6.5E-03 ND 2.4E-03 7.5E-04

2000 E Kollman Crawl Unoccupied 1.2E-03 ND 6.6E-04 ND
Indoor Unoccupied 2.0E-03 ND 6.2E-04 ND

2002 C Kollman Crawl Unoccupied 3.4E-02 ND 7.IE-03 2.5E-03
Indoor Unoccupied I.7E-03 ND 5.3E-04 ND

2004 C Kollman Crawl Unoccupied I.3E-03 ND 4.9E-04 ND
Indoor Unoccupied I.lE-03 ND 4.9E-04 ND

2006 B Kollman Crawl Unoccupied 1.9E-03 ND ND ND
Indoor Unoccupied 3.6E-03 ND I.lE-03 ND

"' 2006 E Kollman Crawl Unoccupied 1.6E-03 ND 5.3E-04 ND)
./ Indoor Unoccupied 3.8E-03 ND 2.3E-03 6.6E-04

2006 Kollman Outdoor Unoccupied 1.6E-03 9.6E-05 4.9E-04 ND
2008 D Kollman Crawl Unoccupied 1.5E-03 ND ND ND

Indoor Unoccupied 3.8E-03 ND I.lE-03 ND
2010 C Kollman Crawl Unoccupied 2.0E-03 ND 6.2E-04 ND

Indoor Unoccupied 4.6E-03 ND 1.8E-03 6.2E-04
Marina 300I B Enterprise Indoor Unoccupied 4.2E-03 ND 7.5E-04 ND

3009 A Arkansas Indoor Unoccupied 2.2E-03 ND I.lE-03 4.4E-04
3054 B Flint Indoor Unoccupied 3.8E-03 NO 1.9E-03 8.8E-04

Outdoor Unoccupied 3.3E-OI ND 3.8E-OI 2.2E-OI
4011 A Nimitz Indoor Unoccupied 3.5E-03 ND 5.3E-03 1.8E-03

Outdoor Unoccupied 6.9E-04 ND ND ND
4014 Nimitz Indoor Unoccupied 2.1E-03 ND 7.5E-04 ND
4028 B Sacramento Indoor Unoccupied 2.6E-03 ND 4.4E-04 ND
4030 A Chicago Indoor Unoccupied 8.0E-03 ND 9.3E-03 2.4E-03
4040 A Kiska Indoor Unoccupied 1.6E-03 ND I.lE-03 4.9E-04

Outdoor Unoccupied 7.7E-04 ND ND ND
4059 A Drum Indoor Unoccupied 1.7E-03 ND 6.2E-04 ND

Outdoor Unoccupied 7.3E-04 ND ND ND
4063 B Kirk Indoor Occupied 2.6E-03 ND 7.9E-04 ND

Outdoor Occupied 1.2E-03 ND 6.2E-04 ND
4072 A Seahorse Indoor Unoccupied 1.8E-03 ND 7.9E-04 3.7E-04
4078 B Seahorse Indoor Unoccupied 2.6E-03 ND 5.7E-04 ND

Outdoor Unoccupied 1.6E-03 ND ND ND
4081 B Mt. Hood Indoor Unoccupied 1.2E-03 ND ND ND

Notes:
ND - Chemical not detected.

Detection limits provided in Appendix B.
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Figure 1: Alameda Naval Air Station (NAS) or Alameda Point. Arrow indicates the
USCG Housing areas. Adapted from LSA Associates (2001).
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Figure 7: Benzene ambient air concentrations in Oakland compared to indoor concentrations at the Site.
(To convert to mg/m3, multiply by 0.00325.)
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Figure 9: Toluene ambient air concentrations in Oakland compared to indoor concentrations at the Site.
(To convert to mg/m3, multiply by 0.00383.)
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A.O HUMAN HEALTH RISK ASSESSMENT

This section presents the methods and results of a human health risk assessment for receptors at the
USCG Alameda housing area. The risk assessment was only performed for volatile PAHs and other
organics detected at the Site. Section 4 of the report presents the results of the investigation of nonvolatile
PAHs in soils at the Site.

A.I Chemicals of Potential Concern

Neptune (2001) conducted a remedial investigation (RI) and sampled groundwater, soil vapor, and soils
across Operable Unit 5 of the former Alameda NAS. In the RI, it was found that PAHs and VOCs,
including benzene and naphthalene, occur in groundwater and soil vapor at the Site.

To ensure a health protective risk assessment, all of the chemicals detected at the Site were considered
chemicals of potential concern (COPCs) (Table 1). As shown in Table 1, the COPCs consist of6 volatile
PAHs and 31 other organic compounds.

A.2 Identification of Exposure Pathways

The identification of exposure pathways is key to developing health-protective remedial goals. An
exposure pathway describes the course that a chemical takes from a source to an exposed individual.
Potential chemical exposures were evaluated for the Site by considering the following four factors:

• Sources of chemicals ofpotential concern;

• Environmental media in which COPCs have been detected (e.g., soil);

• Exposure or contact points with the environmental media (e.g., direct soil contact); and

• Means of entry into the receptor's body (e.g., dennal absorption).

The exposure pathways identified for receptors at the Site were based on evaluations of the likelihood of
receptors directly contacting COPCs in the environment and the mechanisms governing the fate and
transport of the chemicals ofpotential concern.

The Site is currently a residential area and is scheduled to remain as such through at least 2025. After that
date, it will likely remain a residential district as well. Residential receptors also provide the most health
protective evaluation of conditions at the Site and were, therefore, selected as the only receptors evaluated
at the Site.

The COPCs considered in this section of the report were not detected in soil samples. Therefore, it is
assumed that no receptor will be exposed to the COPCs identified at the Site via direct contact and direct
contact with soils was not evaluated. Groundwater at the Site is not used as a potable water source; water
is piped in from municipal water supplies. Therefore, potable water use (i.e., ingestion and dennal contact
during showering) was not considered to be a complete exposure pathway and was not evaluated.
However, volatile chemicals were detected in soil vapor and groundwater at the Site. These chemicals in
soil vapor or groundwater may migrate to the atmosphere where they may be inhaled by receptors at the
Site. Therefore, the inhalation of vapors at the Site was considered to be the only complete exposure
pathway. Further, the health-protective assumption was made that receptors at the Site are exposed to
COPCs only via the inhalation ofCOPCs in indoor air. This provides a health protective evaluation of the
health risks at the Site as VOCs can accumulate in indoor air to greater concentrations than are present in
outdoor air.

....
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A.3 Quantitative Exposure Analysis

Quantitative exposure analysis consists of estimates of the type, timing, and magnitude of exposures that
human receptors may experience at the Site. Exposure parameters were determined based on USEPA
(1989, 1991a, 1997, 2000b) guidance. Exposure parameters were estimated for current and future
residents potentially exposed to COPCs as a result of the inhalation of volatile COPCs in indoor air.

Following the Neptune (2001) RI, residential receptors at the Site were assumed to be present at the Site
for 350 days per year. Adult residential receptors were assumed to have an inhalation rate of 20 m3/day
and child receptors an inhalation rate of 10 m3/day, with a body weight of70 kg for adult receptors and 15
kg for child receptors (Neptune, 2001). Current adult and child receptors were evaluated separately for
exposure durations 00, 6, and 8 years following the statements of work (SOWs) provided by the USCG.
To provide perspective, potential future residents were also evaluated using exposure durations of 24
years as an adult and 6 years as a child in combination with the other exposure parameters given above.

The exposure parameters and formulas used to estimate risks are shown in Table A-I.

The exposure point concentrations (EPCs) to which receptors were assumed to be exposed were the
indoor air concentrations given in Section 2.1 of this report. All EPCs were based on the maximum
detected concentration at the Site in soil vapor, hydropunch, or monitoring well samples (see Table 4,
main report). EPCs were calculated for each source medium separately and are provided in Table 5 (in the
main report).

A.4 Toxicity Assessment

The methods used to define the potentially toxic effects of the COPCs are described in this section of the
report. Both the potentially carcinogenic and non-carcinogenic effects of the COPCs were considered in
estimating the potential health risks for receptors at the Site.

The toxic effects of the COPCs were estimated by using toxicity assessments published by the USEPA.
The USEPA has determined which COPCs are probable or possible carcinogens and have derived toxicity
values, known as slope factors (SFs) that quantitatively define the relationship between exposure and the
likelihood of carcinogenic effects. SFs are used for estimating the individual upperbound excess lifetime
cancer risks associated with various levels of lifetime exposure to potential human carcinogens. In
practice, SFs (expressed in units of (mg/kgldayr1

) are derived from the results of human epidemiology
studies or chronic animal bioassays. For this report, the toxicity values used in the Neptune (2001) RI
were used, which were derived from various USEPA sources. However, no SF was available from the
USEPA for MTBE. Instead, the Cal EPA (2001) SF was used. The inhalation SFs used are provided in
Table A-2.

The USEPA has determined which constituents are noncarcinogenic, but potentially cause other types of
adverse health effects. Typically, for noncarcinogens, adverse health effects may not occur until a specific
level of exposure occurs. Toxicity values for noncarcinogens are therefore based on a threshold level of
exposure, typically demonstrated in laboratory animals, with the incorporation of several uncertainty
factors to ensure the protection of sensitive human individuals. The resulting chronic reference doses
(RIDs) are defined as an estimate of the maximum daily exposure that will not produce an appreciable
risk of adverse health effects during a lifetime. Again, the toxicity values used in the Neptune (2001)
RI were used, which were derived from various USEPA sources. The inhalation RIDs are provided
in Table A-3.
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No toxicity data and no suitable surrogates were identified for 2-hexanone. Therefore, this chemical was
not evaluated in the risk assessment. This remains a source of uncertainty.

A.5 Human Health Risk Characterization

Risk characterization integrates the exposure assessment and chemical toxicity information to
quantitatively estimate potential health risks due to COPCs. Risk estimates were determined for
individual routes of chemical exposure, as well as for additive effects. The results of the risk
characterization provide a basis for decisions regarding further action at the Site.

A.5.1 Risk Estimation Procedures

Due to fundamental differences in the calculation of critical toxicity values, the estimates of potential
individual excess carcinogenic risks and noncarcinogenic health effects were developed separately.

A.5.l.I Carcinogenic Risk Probabilities

For carcinogens, the risk of cancer is assumed to be proportional to the dose with the assumption that any
exposure results in a nonzero risk probability. Carcinogenic risk probabilities were calculated by
multiplying the estimated exposure level by the route-specific cancer SF for each carcinogen:

where:

R

R
E
SF

Ex SF

Estimated individual excess lifetime cancer risk;
Exposure or Intake level for each COPC (mg/kg/day); and
Route- and chemical-specific slope factor «mg/kgldaYr1

).

Risk probabilities determined for each carcinogen were also considered to be additive over all exposure
pathways so that a carcinogenic risk probability was estimated for each group of potentially exposed
receptors within each area evaluated.

Risk probabilities can be compared to the generally acceptable risk range specified by the U.S. EPA.
According to the revised National Contingency Plan (NCP) (USEPA, 1990), carcinogenic risks from
exposures at Superfund sites are considered to be unacceptable at a level greater than I x 10-4

, whereas
risks smaller than I x 10-6 are considered to be of minimal concern. Action may not be necessary in the
risk range of 10-6 to 10-4. This is supported in the directive "Role of the Baseline Risk Assessment in
Superfund Remedy Selection Decisions" (USEPA, 199Ib), which indicates action is generally warranted
at a site when the cumulative carcinogenic risk for any medium is greater than 10-4

• Altogether this range
of potentially acceptable risks helps put the numerical risk estimates into perspective.

A.5.l.2 Noncarcinogenic Hazard Quotients and Hazard Indices

In contrast to carcinogens, noncarcinogens are considered to be threshold chemicals; a critical chemical
dose must be exceeded before an adverse health effect is observed. The likelihood of a potential adverse
health effect is represented by the ratio ofthe chemical exposure level and the route-specific RID:

where:

HQ E/RID
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HQ
E
RID

Hazard Quotient for each chemical of potential concern;
Exposure or Intake level for COPC (mglkglday); and
Route- and chemical-specific Reference Dose ((mg/kglday».

Also, in a manner similar to carcinogens, hazard quotient (HQ) values were summed across exposure
pathways and for all chemical exposures to develop Hazard Index (HI) values. An HQ or HI value greater
than 1 indicates that an adverse health effect may occur due to a chemical exposure. HQs and HIs are not
risk probabilities, but currently are accepted by the USEPA as quantitative levels of risk for
noncarcinogens or the noncarcinogenic endpoints of carcinogens.

A.5.2 Risk Estimates

Carcinogenic risks and noncarcinogenic HI values were estimated separately for each receptor group that
may be exposed to COPCs at the Site. Table A-4 summarizes the risk estimates for all receptors and
Tables A-5 through A-25 show the risk estimates for each receptor from each source medium. A
determination of the contribution (noted as percentages) of each COPC to the risk estimates for
carcinogenic and noncarcinogenic effects for the given pathways is also provided. The risk analyses,
therefore, provide an indication of the influence of individual organic compounds on the overall risk
estimates.

The results are discussed briefly below by source medium.

A.5.2.1 Soil vapor

Potential exposures to the COPCs in soil vapor did not result in either carcinogenic risks or
noncarcinogenic hazards that exceeded the USCG's criteria of a carcinogenic risk of 1 x 10,5 or a
noncarcinogenic HQ of 1 for all receptors, regardless of exposure duration. Carcinogenic risks were
below a risk of I x 1D's by at least two orders of magnitude, indicating that the carcinogenic risks at the
Site are acceptable. Additionally, the noncarcinogenic HIs estimated for all receptors at the Site were at
least one order of magnitude below an HQ of 1, indicating that the noncarcinogenic hazards are
negligible.

A.5.2.2 Hydropunch samples

Potential exposures to the COPCs in hydropunch groundwater samples did not result in either
carcinogenic risks or noncarcinogenic hazards that exceeded the USCG's criteria of a carcinogenic risk of
1 x 10,5 or a noncarcinogenic HQ of 1 for all receptors, regardless of exposure duration. Carcinogenic
risks were below a risk of 1 x 10,5 by at least one order of magnitude, indicating that the carcinogenic
risks at the Site are acceptable. Additionally, the noncarcinogenic HIs estimated for all receptors at the
Site were approximately an order of magnitude below an HQ of 1, indicating that the noncarcinogenic
hazards are negligible.

A.5.2.3 Monitoring well samples

Potential exposures to the COPCs in monitoring well groundwater samples resulted in carcinogenic risks
that exceeded the USCG's criteria of a carcinogenic risk of I x I D's for child receptors at the Site for 6 or
8 years and for future 3D-year residents. Risks were estimated to be 1 x 10,5 for child residents present at
the Site for 6 years, 1 x 1D's for child residents present for 8 years, and 4 x 1D's for future 3D-year
residents. It should be noted that the risks for adult residents and child residents present at the Site for 3
years are all in the 10'6 range (Table A-4). These risks are primarily due (98%) to assumed exposures to
benzene. Noncarcinogenic HIs exceed the threshold value of 1 for all receptors. Regardless of exposure

'"''
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duration, the HI for adult and future 30-year residents was 2 and the HI for child residents was 4. Again,
these hazards are primarily due to the assumed inhalation of benzene vapors (82%). However,
naphthalene also contributed 15% to the noncarcinogenic HIs. These results indicate that assumed
exposures to vapors in indoor air at the Site might pose risks above the USCG's acceptable levels for both
carcinogenic risks and noncarcinogenic hazards.

A.6 Summary

Using the health-protective assumption that indoor air exposures could be as high as those based on the
maximum observed source concentrations, it was found that the potential health risks to residential
receptors at the Site were below the USCG's criteria for carcinogenic and noncarcinogenic risks for two
potential sources: soil vapor and hydropunch groundwater samples. Assumed exposures to the VOCs in
groundwater monitoring well samples produced carcinogenic risk estimates exceeding the USCG's
criterion of 1 x 10'5 for future 30-year residents and child residents present at the Site for more than 3
years. Additionally, noncarcinogenic hazards exceeded an HI of 1 for all receptors at the Site. These
results indicate the potential for non-negligible health risks at the Site. These risk estimates indicate that
air sampling should be conducted to verify potential levels of chemical exposures at the Site.
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Variable

C.
INR

EF

ED

BW

AT

Notes:

Table A-I
Exposure Formula and Parameters

Inhalation of Vapor
USCG Housing

Alameda, California

I
Intake ( /k /a )=CaXINRXEFXED

mg g ay BW xAT

Parameter Value Source/Rationale·

Chemical concentration in air _ mg/m3
Units for air

Inhalation rate

Adult Residents 20 m3/day U.S. EPA 1991a

Child Residents 10 m3/day U.S. EPA 1991a
Exposure Frequency

Adult Residents 350 days/year U.S. EPA 1991a
Child Residents 350 days/year U.S. EPA 1991a

Exposure Duration
Adult Residents 3, 6, and 8 years USCG SOWs
Child Residents 3, 6, and 8 years USCG SOWs
Future Residents

Adult 24 years U. S. EPA 1991a
Child 6 years U. S. EPA 1991a

Body Weight
Adult Resident 70 kg U.S. EPA 1989a ..
Child Resident 15 kg U.S. EPA 1989a

"Averaging Time -~
~

Carcinogen 70 years x 365 days/year Lifetime (U.S. EPA 1989a)
Non-carcinogen ED x 365 days/year U.S. EPA 1989a

I - All exposure parameters, and their cited sources, are from the Neptune (2001) RI, except for
Exposure Duration. The sources for the Exposure Durations used in the risk analyses are as cited
above.
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TableA-2

) Inhalation Carcinogenic Slope Factors
/ USCG Housing

Alameda, CalifornIa

Inhalation Slope Factor U.S. EPA Unit Wcightof
Chemical (mg/kg/day)"' Risk (mg/m')"' Evidence Tumor Test Species Source Date'

Acenaphthene 12/2112001

Acenaphthylene D 12/2112001

Acetone D 12121/2001

Anthracene D 1212112001

Benzene 2.7E-02 7.8E-03 A Leukemia Iluman IRIS 12/21/2001

Bromodichloromethane 6.2E-02 B2 2 12/2112001

2-Butanone D 12/21/2001

Chlorobenzene D 12/2112001

Chloroethane 2.9E-03 NCEA;2 12/2112001

Chloroform 8.lE-02 2.3E-02 B2 llepatocel1ular carcinoma Mouse IRIS 12/2112001

Chloromethane (Methyl chloride) D 1117/2002

Dibromochloromethane 8.4E-02 C 12/2112001

I.I-Dichloroethane D 12/2112001

1.2-Dichloroethane 9.IE-02 2.6E-02 B2 JIemangiosarcomas Rat IRIS 12/2112001

cis-t,2-Dichloroethene D 12/2112001

trans-l,2-Dichloroethene 12/2112001

Ethylbenzene D 12/21/2001

Fluorene D 12/2112001

2-IIexanone 111812002

Isopropylbenzene (cumene) D 12/2112001

4-Isopropyltoluene D 4 12/21/2001
Methylene chloride 1.6E-03 4.7E-04 B2 Combined adenomas and Mouse IRIS 12/2112001

carcinomas

4-Methyl-2-Pentanone 12/2112001

MTBE 1.8E-03 CallEPA 12/2112001

Naphthalene C 12/2112001

Phenanthrene D 12/21/2001

n-Propylbenzene 12/2112001

Styrene 12/21/2001

Tetrachloroethene 2.0E-03 C-B2 NCEA 12/21/2001

Toluene D 12/21/2001

I,1,1-Trichloroethane D 12/2112001

Trichloroethene 6.0E-03 C-B2 NCEA 12/21/2001

1,2,4-Trimethylbenzene 12/2112001

1,3,5-Trimethylbenzene 12/2112001

Vinyl acetate 12/2112001
Vinyl chloride 3.IE-02 8.8E-03 A Liver angiosarcomas, Rat IRIS 1212112001

angiomas. hepatomas, and
neoplastic nodules

Xylenes (Total) D 12/2112001

Definitions:

Cal EPA California Environmental Protection Agency.

IRIS Integrated Risk Infonnation System.

(mg/kg/dayj", - Risk per milligrams per kilogram per day.

(mg/m
3r' - Risk per milligrams per cubic meter.

NCEA - National Center for Environmental Assessment

Notes:

- Slope factors, weights of evidence, and sources taken from the Remedial Investigation Report by Neptune and Co. (2001), except for
chloromethane.

2 Based on route-to-route extrapolation from the oral exposure route.

3 No toxicity data available.

4 Isopropylbenzene was used as a surrogate.

Inhalation slope factors were calculated from U.S. EPA unit risks as follows: slope factor ~ (air unit risk)(70 kg)/(20 nVday)(lOE-3).

)...



TableA-3
Inhalation Noncarcinogenic Inhalation Reference Doses /

\;
USCG Housing \, j

Alameda, California
_.

Inhalation RID Rrc

Chemical (mglkgldav) (mg/m) Confidence MF UF Critical Effect Test Species Source Datel

Acenaphthene 6.00E-02 2 12/21/2001

Acenaphthylene 8.57E-04 IRIS, 3 12/21/2001

Acetone 1.00E-OI 2 12/21/2001

Anthracene 3.00E-OI 2 12/21/2001

Benzene 1.70E-03 NCEA 12/21/2001

Bromodichloromethane 2.00E-02 2 12/21/2001

2-Butanone 2.90E-OI 1.0E+00 Low 1000 Decreased fetal birth weight Mouse IRIS 12/21/2001

Chlorobenzene 1.70E-02 NCEA 12/21/2001

Chloroethane 2.90E+00 1.0E+OI Medium 300 Delayed fetal ossification Mouse IRIS 12/21/2001

Chlorofonn 8.60E-05 NCEA 12/2112001

Chloromethane (Methyl chloride) 2.57E-02 9.0E-02 Medium 1000 Cerebellar lesions Mouse IRIS 1117/2002

Dibromochloromethane 2.00E-02 2 12/2112001

I,I-DichIaraethane 1.40E-OI HEAST 12/21/2001

1,2-Dichloroethane 1.40E-03 NCEA 12/21/2001

cis-l,2-Dichloroethene 1.00E-02 2 12/21/2001

trans-I,2-Dichloroethene 2.00E-02 2 12121/2001

Ethylbenzene 2.90E-OI 1.0E+00 Low 300 Developmental toxicity Rat. rabbit IRIS 12/21/2001

Fluorene 4.00E-02 2 12/21/2001

2-Hexanone 4 1/18/2002
Isopropylbenzene (curnene) 1.14E-OI 4.0E-OI Medium 1000 Increased kidney and adrenal Rat IRIS 12/21/2001

weight

4-Isopropyltoluene 1.14E-OI 5 12/21/2001

Methylene Chloride 8.60E-OI HEAST 12/21/2001

4-Methyl-2-Pentanone 2.30E-02 HEAST 12/2112001
MTBE 8.60E-OI 3.0E+00 Medium 100 Increased kidney and adrenal Rat IRIS 12/21/2001

weight. and swollen periocular
tissue

Naphthalene 8.57E-04 3.0E-03 Medium 3000 Nasal effetts in respiratory and Mouse IRIS 12/21/2001
olfactory epithelium

Phenanthrene 8.57E-04 IRIS, 3 12/21/2001

Pyrene 3.00E-02 2 12/21/2001
" ,

n-Propylbenzene 1.00E-02 2 12/2112001

Styrene 2.90E-OI 1.0E+00 Medium 30 CNS effects Human IRIS 12/21/2001 J
.'

Tetrachloroethene 1.I0E-OI NCEA 12/2112001

Toluene 1.I0E-OI 4.0E-01 Medium 300 Neurological effects Human IRIS 12/2112001

1,1,1-Trichloroethane 2.90E-01 NCEA 12/2112001

Trichloroethene 7.35E-03 2 1212112001

1.2,4-Trimethylbenzene 1.70E-03 NCEA 12/21/2001

1,3.5-Trimethylbenzene 1.70E-03 NCEA 12/2112001

Vinyl acetate 5.7IE-02 2.0E-01 High 30 Nasal epithelial lesions Rat. mouse IRIS 1212112001

Vinyl chloride 2.90E-02 1.0E-01 Medium 30 Liver cen polymorphism Rat IRIS 12121/2001

Xylen.. (Total) 2.00E+00 2 1212112001

Definitions:

DTSC Department of Toxic Substances Control.

HEAST Health Effects Assessment Summary Tables.

NCEA National Center for Environmental Assessment

IRIS Integrated Risk Infonnation System.

MF Modifying factor.

mglkglday - Milligram per kilogram per day.
mgfm3

• Milligram per kilogram per day.

NA- Not available

Rrc Reference concentration.

RID Reference dose.

UF Uncertainty factor.

Notes:

Slope factors, weights ofevidence, and sources taken from the Remedial Investigation Report by Neptune and Co. (2001). except for chloromethane.

A route-to-route extrapolation was perfonned, the oral RID was applied for the inhalation exposure route.

The naphthalene RID was applied.
• No toxicity data available.
• Isopropylbenzene was used as a surrogate.

\.
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Table A-4
Carcinogenic and Non-carcinogenic Risk Estimate Summary

USCG Housing
Alameda, CA

Risk by Source Medium
Groundwater

Receptor
Adult Resident

Exposure
Time (yrs)

Hydropunch Monitoring

Soil Vapor (0-12 ft bgs) weill

3
6
8

Child Resident
3
6
8

Future Resident
30

Exposure
Receptor Time (yrs)
Adult Resident

3
6
8

Child Resident
3
6
8

Future Resident
30

Notes:

I.E-08 9.E-08 3.E-06
2.E-08 2.E-07 6.E-06
3.E-08 2.E-07 8.E-06

3.E-08 2.E-07 7.E-06
5.E-08 4.E-07 I.E-OS
7.E-08 5.E-07 2.E-OS

I.E-07 I.E-06 4.E-OS

HI by Source Medium
Groundwater

Hydropunch Monitoring

Soil Vapor (0-12 ft bgs) weill

0.04 0.08 2
0.04 0.08 2
0.04 0.08 2

0.09 0.2 4
0.09 0.2 4
0.09 0.2 4

0.05 0.1 2

!
/

I - 98% of the carcinogenic risk estimate is from potential exposure to
benzene. 82% of the non-carcinogenic risk estimate (HI) is from
potential exposure to benzene.

bgs - below ground surface.
ft - feet.

HI - Hazard Index.
yrs - years

Bold - Estimated carcinogenic risk exceeds I x 10-5 or estimated non
carinogenic hazard index (HI exceeds I).



Table A-5
Risk Estimates for Current Adult Resident (3 yrs exposure)

Soil Vapor Sourcel

USCG Housing
Alameda, California

Risk Probabilities

Carcinogen
Benzene
Chloroethane
Chloroform
MTBE
Tetrachloroethene
Trichloroethene

Summation:

Indoor Vapor Percent
Inhalation Contribution
6.53E-1O 6%
2.06E-ll 0%
9.34E-09 81%
3.74E-1O 3%
1.94E-1O 2%
9.29E-1O 8%
U5E-08

Hazard Index (HI)

Noncarcinogen
Acetone
Benzene
2-Butanone
Chlorobenzene
Chloroethane
Chloroform
1,1-Dichloroethane
cis-I,2-Dichloroethene
Ethylbenzene
4-Methyl-2-pentanone
MTBE
Naphthalene
Styrene
Tetrachloroethene
Toluene
1,1,I-Trichloroethane
Trichloroethene
Vinyl acetate
Xylene

Summation:
Notes:

Indoor Vapor
Inhalation
8.90E-05
3.32E-04
2.28E-05
4.24E-05
5.71E-08
3.09E-02
7.9IE-06
5.45E-05
3.42E-05
8.03E-05
5.64E-06
4.64E-03
6. I8E-07
2.06E-05
7.30E-05
2.67E-06
4.92E-04
3.61E-05
3.55E-05

0.04

Percent
Contribution

0%
1%
0%
0%
0%

85%
0%
0%
0%
0%
0%
13%
0%
0%
0%
0%
1%
0%
0%

". j

- Risk estimates are based on the maximum detected concentration of each
COPC, regardless of location.



Table A-6
Risk Estimates for Current Adult Resident (6 yrs exposure)

Soil Vapor Source!
USCG Housing

Alameda, California

Risk Probabilities

Carcinogen
Benzene
Chloroethane
Chlorofonn
MTBE
Tetrachloroethene
Trichloroethene

Summation:

Indoor Vapor Percent
Inhalation Contribution
1.31E-09 6%
4.lIE-1I 0%
1.87E-08 81 %
7A8E-1O 3%
3.88E-10 2%
1.86E-09 8%
2.30E-08

Hazard Index (HI)

Noncarcinogen
Acetone
Benzene
2-Butanone
Chlorobenzene
Chloroethane
Chlorofonn
1,1-Dichloroethane
cis-I ,2-Dichloroethene
Ethylbenzene
4-Methyl-2-pentanone
MTBE
Naphthalene
Styrene
Tetrachloroethene
Toluene
I, I ,I-Trichloroethane
Trichloroethene
Vinyl acetate
Xylene

Summation:
Notes:

Indoor Vapor
Inhalation
8.90E-05
3.32E-04
2.28E-05
4.24E-05
5.7IE-08
3.09E-02
7.9IE-06
5A5E-05
3A2E-05
8.03E-05
5.64E-06
4.64E-03
6.18E-07
2.06E-05
7.30E-05
2.67E-06
4.92E-04
3.6IE-05
3.55E-05

0.04

Percent
Contribution

0%
1%
0%
0%
0%

85%
0%
0%
0%
0%
0%
13%
0%
0%
0%
0%
1%
0%
0%

)

- Risk estimates are based on the maximum detected concentration of each
COPC, regardless of location.



Table A-7
Risk Estimates for Adult Resident (8 yrs exposure)

Soil Vapor Source!
USCG Housing

Alameda, California
Risk Probabilities

\. ~/

Carcinogen
Benzene
Chloroethane
Chloroform
MTBE
Tetrachloroethene
Trichloroethene

Summation:

Indoor Vapor Percent
Inhalation Contribution
1.74E-09 6%
5A8E-II 0%
2A9E-08 81 %
9.97E-1O 3%
5.I7E-1O 2%
2A8E-09 8%
3.07E-08

Hazard Index (HI)

Noncarcinogen
Acetone
Benzene
2-Butanone
Chlorobenzene
Chloroethane
Chloroform
1,1-Dichloroethane
cis-l ,2-Dichloroethene
Ethylbenzene
4-Methyl-2-pentanone
MTBE
Naphthalene
Styrene
Tetrachloroethene
Toluene
I, I , I-Trichloroethane
Trichloroethene
Vinyl acetate
Xylene

Summation:

Indoor Vapor
Inhalation
8.90E-05
3.32E-04
2.28E-05
4.24E-05
5.7IE-08
3.09E-02
7.9IE-06
5A5E-05
3A2E-05
8.03E-05
5.64E-06
4.64E-03
6. I8E-07
2.06E-05
7.30E-05
2.67E-06
4.92E-04
3.6IE-05
3.55E-05

0.04

Percent
Contribution

0%
1%
0%
0%
0%
85%
0%
0%
0%
0%
0%
13%
0%
0%
0%
0%
1%
0%
0%

Notes:
I - Risk estimates are based on the maximum detected concentration of each

COPC, regardless oflocation.



Table A-8
Risk Estimates for Child Resident (3 yrs exposure)

Soil Vapor Sourcel

USCG Housing
Alameda, California

Risk Probabilities

Carcinogen
Benzene
Chloroethane
Chlorofonn
MTBE
Tetrachloroethene
Trichloroethene

Summation:

Indoor Vapor Percent
Inhalation Contribution
1.52E-09 6%
4.80E-11 0%
2. I8E-08 81%
8.72E-lO 3%
4.52E-I0 2%
2.17E-09 8%
2.69E-08

Hazard Index (HI)

Noncarcinogen
Acetone
Benzene
2-Butanone
Chlorobenzene
Chloroethane
Chlorofonn
I,I-Dichloroethane
cis-l,2-Dichloroethene
Ethylbenzene
4-Methyl-2-pentanone
MTBE
Naphthalene
Styrene

. Tetrachloroethene
Toluene
I, I, I-Trichloroethane
Trichloroethene
Vinyl acetate
Xylene

Summation:

Indoor Vapor
Inhalation
2.08E-04
7.75E-04
5.31E-05
9.89E-05
l.33E-07
7.22E-02
I.84E-05
I.27E-04
7.98E-05
1.87E-04
1.32E-05
1.08E-02
I.44E-06
4.80E-05
I.70E-04
6.24E-06
U5E-03
8.43E-05
8.28E-05

0.09

Percent
Contribution

0%
1%
0%
0%
0%
84%
0%
0%
0%
0%
0%
13%
0%
0%
0%
0%
1%
0%
0%

Notes:
1 - Risk estimates are based on the maximum detected concentration of each

COPC, regardless of location.



Table A-9
Risk Estimates for Child Resident (6 yrs exposure)

Soil Vapor Sourcel

USCG Housing
Alameda, California

Risk Probabilities

Carcinogen
Benzene
Chloroethane
Chlorofonn
MTBE
Tetrachloroethene
Trichloroethene

Summation:

Indoor Vapor Percent
Inhalation Contribution
3.05E-09 6%
9.59E-II 0%
4.36E-08 81 %
1.74E-09 3%
9.05E-10 2%
4.34E-09 8%
5.37E-08

Hazard Index (HI)

Noncarcinogen
Acetone
Benzene
2-Butanone
Chlorobenzene
Chloroethane
Chlorofonn
I,I-Dichloroethane
cis-I ,2-Dichloroethene
Ethylbenzene
4-Methyl-2-pentanone
MTBE
Naphthalene
Styrene
Tetrachloroethene
Toluene
I, I , I-Trichloroethane
Trichloroethene
Vinyl acetate
Xylene

Summation:

Indoor Vapor
Inhalation
2.08E-04
7.75E-04
5.3IE-05
9.89E-05
1.33E-07
7.22E-02
1.84E-05
1.27E-04
7.98E-05
1.87E-04
1.32E-05
1.08E-02
1.44E-06
4.80E-05
1.70E-04
6.24E-06
1.15E-03
8.43E-05
8.28E-05

0.09

Percent
Contribution

0%
1%
0%
0%
0%
84%
0%
0%
0%
0%
0%
13%
0%
0%
0%
0%
1%
0%
0%

Notes:
I - Risk estimates are based on the maximum detected concentration of each

COPC, regardless of location.



Table A-tO
Risk Estimates for Child Resident (8 yrs exposure)

Soil Vapor Sourcel

USCG Housing
Alameda, California

Risk Probabilities

Carcinogen
Benzene
Chloroethane
Chlorofonn
MTBE
Tetrachloroethene
Trichloroethene

Summation:

Indoor Vapor Percent
Inhalation Contribution
4.06E-09 6%
1.28E-1O 0%
5.8IE-08 81%
2.33E-09 3%
1.21E-09 2%
5.78E-09 8%
7.16E-08

Hazard Index (HI)

Noncarcinogen
Acetone
Benzene
2-Butanone
Chlorobenzene
Chloroethane
Chlorofonn
1,1-Dichloroethane
cis-I,2-Dichloroethene
Ethylbenzene
4-Methyl-2-pentanone
MTBE
Naphthalene
Styrene
Tetrachloroethene
Toluene
I, I ,I-Trichloroethane
Trichloroethene
Vinyl acetate
Xylene

Summation:

Indoor Vapor
Inhalation
2.08E-04
7.75E-04
5.31E-05
9.89E-05
l.33E-07
7.22E-02
1.84E-05
1.27E-04
7.98E-05
1.87E-04
1.32E-05
1.08E-02
1.44E-06
4.80E-05
1.70E-04
6.24E-06
U5E-03
8.43E-05
8.28E-05

0.09

Percent
Contribution

0%
1%
0%
0%
0%

84%
0%
0%
0%
0%
0%
13%
0%
0%
0%
0%
1%
0%
0%

Notes:
I - Risk estimates are based on the maximum detected concentration of each

COPC, regardless oflocation.



Table A-ll
Risk Estimates for Future Resident (30 yrs exposure)

Soil Vapor Source1

USCG Housing
Alameda, California

Risk Probabilities

Carcinogen
Benzene
Chloroethane
Chloroform
MTBE
Tetrachloroethene
Trichloroethene

Summation:

Indoor Vapor Percent
Inhalation Contribution
8.27E-09 6%
2.60E-IO 0%
1.18E-07 81 %
4.74E-09 3%
2.46E-09 2%
1.18E-08 8%
1.46E-07

Hazard Index (HI)

Noncarcinogen
Acetone
Benzene
2-Butanone
Chlorobenzene
Chloroethane
Chloroform
1,I-Dichloroethane
cis-l,2-Dichloroethene
Ethylbenzene
4-Methyl-2-pentanone
MTBE
Naphthalene
Styrene
Tetrachloroethene
Toluene
1,1 ,I-Trichloroethane
Trichloroethene
Vinyl acetate
Xylene

Summation:

Indoor Vapor
Inhalation
I.13E-04
4.21E-04
2.88E-05
5.37E-05
7.23E-08
3.92E-02
1.00E-05
6.9IE-05
4.33E-05
1.02E-04
7.14E-06
5.87E-03
7.83E-07
2.61E-05
9.24E-05
3.39E-06
6.23E-04
4.58E-05
4.49E-05

0.05

Percent
Contribution

0%
1%
0%
0%
0%
84%
0%
0%
0%
0%
0%
13%
0%
0%
0%
0%
1%
0%
0%

./

Notes:
I - Risk estimates are based on the maximum detected concentration of each

COPC, regardless oflocation.



Table A-12
Risk Estimates for Adult Resident (3 yrs exposure)

Hydropunch Sourcel

USCG Housing
Alameda, California

Risk Probabilities

Carcinogen

Summation:

Benzene
Bromodichloromethane
Dibromochloromethane
Methylene chloride
MTBE
Vinyl chloride

Indoor Vapor Percent
Inhalation Contribution
7.54E-08 87%
1.27E-1O 0%
3.36E-1O 0%
3.62E-1O 0%
2.37E-11 0%
1.06E-08 12%
8.68E-08

Hazard Index (HI)

"-,
J

Noncarcinogen

Summation
Notes:

Acenaphthene
Acenaphthylene
Anthracene
Benzene
Bromodichloromethane
Dibromochloromethane
cis-I,2-Dichloroethene
trans-l ,2-Dichloroethene
Ethylbenzene
Fluorene
Isopropylbenzene (cumene)
4-lsopropyltoluene
Methylene chloride
MTBE
Naphthalene
Phenanthrene
Toluene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride
Xylene

Indoor Vapor
Inhalation
1.67E-05
2.3IE-03
1.29E-07
3.84E-02
2.38E-06
4.67E-06
1.27E-04
2.97E-05
1.49E-04
4.42E-07
5.72E-04
8.17E-04
6.15E-06
3.57E-07
3. I3E-02
6.68E-04
4.88E-05
1.27E-03
1.71E-03
2.75E-04
1.82E-05

0.08

Percent
Contribution

0%
3%
0%

49%
0%
0%
0%
0%
0%
0%
1%
1%
0%
0%

40%
1%
0%
2%
2%
0%
0%

;
./

- Risk estimates are based on the maximum detected concentration of each
COPC, regardless oflocation.



Table A-13 / \,iRisk Estimates for Adult Resident (6 yrs exposure) '. /

Hydropunch Sourcel

USCG Housing
Alameda, California

Risk Probabilities

Indoor Vapor Percent
Carcinogen Inhalation Contribution

Benzene U1E-07 87%
Bromodichloromethane 2.53E-1O 0%
Dibromochloromethane 6.72E-1O 0%
Methylene chloride 7.25E-1O 0%
MTBE 4.73E-ll 0%
Vinyl chloiide 2. 12E-08 12%

Summation: 1.74E-07

Hazard Index (HI)
Indoor Vapor Percent

Noncarcinogen Inhalation Contribution
Acenaphthene 1.67E-05 0%
Acenaphthylene 2.31E-03 3%
Anthracene 1.29E-07 0%
Benzene 3.84E-02 49%
Bromodichloromethane 2.38E-06 0%
Dibromochloromethane 4.67E-06 0%
cis-l ,2-Dichloroethene 1.27E-04 0%
trans-l,2-Dichloroethene 2.97E-05 0%

"/

Ethylbenzene 1.49E-04 0% t
,
;

Fluorene 4.42E-07 0%
" ,_/

Isopropylbenzene (cumene) 5.72E-04 1%
4-lsopropyholuene 8. 17E-04 1%
Methylene chloride 6.l5E-06 0%
MTBE 3.57E-07 0%
Naphthalene 3.13E-02 40%
Phenanthrene 6.68E-04 1%
Toluene 4.88E-05 0%
1,2,4-Trimethylbenzene 1.27E-03 2%
1,3,5-Trimethylbenzene 1.71E-03 2%
Vinyl chloride 2.75E-04 0%
Xylene 1.82E-05 0%

Summation 0.08
Notes:

- Risk estimates are based on the maximum detected concentration of each
cope, regardless of location.



Table A-14
Risk Estimates for Adult Resident (8 yrs exposure)

Hydropunch Source!
USCG Housing

Alameda, California
Risk Probabilities

Carcinogen
Benzene
Bromodichloromethane
Dibromochloromethane
Methylene chloride
MTBE
Vinyl chloride

Summation:

Indoor Vapor Percent
Inhalation Contribution
2.0IE-07 87%
3.38E-1O 0%
8.96E-1O 0%
9.66E-1O 0%
6.3IE-1I 0%
2.82E-08 12%
2.3IE-07

Hazard Index (HI)

,
/

Noncarcinogen
Acenaphthene
Acenaphthylene
Anthracene
Benzene
Bromodichloromethane
Dibromochloromethane
cis-1,2-Dichloroethene
trans- I,2-Dichloroethene
Ethylbenzene
Fluorene
Isopropylbenzene (cumene)
4-Isopropyltoluene
Methylene chloride
MTBE
Naphthalene
Phenanthrene
Toluene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride
Xylene

Summation:

Indoor Vapor
Inhalation
1.67E-05
2.3IE-03
1.29E-07
3.84E-02
2.38E-06
4.67E-06
1.27E-04
2.97E-05
1.49E-04
4.42E-07
5.72E-04
8.17E-04
6.15E-06
3.57E-07
3.13E-02
6.68E-04
4.88E-05
1.27E-03
1.71E-03
2.75E-04
1.82E-05

0.08

Percent
Contribution

0%
3%
0%

51%
0%
0%
0%
0%
0%
0%
1%
1%
0%
0%

42%
1%
0%
2%
2%
0%
0%

Notes:
1 - Risk estimates are based on the maximum detected concentration of each

COPC, regardless oflocation.



Table A-I5
Risk Estimates for Child Resident (3 yrs exposure)

Hydropunch Source1

USCG Housing
Alameda, California

Risk Probabilities

Carcinogen
Benzene
Bromodichloromethane
Dibromochloromethane
Methylene chloride
MTBE
Vinyl chloride

Summation:

Indoor Vapor Percent
Inhalation Contribution
l.76E-07 87%
2.95E-1O 0%
7.84E-1O 0%
8.45E-10 0%
5.52E-ll 0%
2.47E-08 12%
2.03E-07

Hazard Index (HI)

Noncarcinogen
Acenaphthene
Acenaphthylene
Anthracene
Benzene
Bromodichloromethane
Dibromochloromethane
cis-l,2-Dichloroethene
trans-l,2-Dichloroethene
Ethylbenzene
Fluorene
Isopropylbenzene (cumene)
4-Isopropyltoluene
Methylene chloride
MTBE
Naphthalene
Phenanthrene
Toluene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride
Xylene

Summation:

Indoor Vapor
Inhalation
3.90E-05
5.39E-03
3.00E-07
8.95E-02
5.56E-06
l.09E-05
2.96E-04
6.94E-05
3.48E-04
1.03E-06
l.33E-03
l.91E-03
l.43E-05
8.33E-07
7.31E-02
1.56E-03
1.14E-04
2.96E-03
3.99E-03
6.41E-04
4.25E-05

0.2

Percent
Contribution

0%
3%
0%

49%
0%
0%
0%
0%
0%
0%
1%
1%
0%
0%

40%
1%
0%
2%
2%
0%
0%

Notes:
1 - Risk estimates are based on the maximum detected concentration of each

COPC, regardless oflocation.



Table A-16
Risk Estimates for Child Resident (6 yrs exposure)

Hydropunch Sourcel

USCG Housing
Alameda, California

Risk Probabilities

Carcinogen
Benzene
Bromodichloromethane
Dibromochloromethane
Methylene chloride
MTBE
Vinyl chloride

Summation:

Indoor Vapor Percent
Inhalation Contribution
3.52E-07 87%
591E-10 0%
1.57E-09 0%
1.69E-09 0%
I.I0E-1O 0%
4.94E-08 12%
4.05E-07

Hazard Index (HI)

Noncarcinogen
Acenaphthene
Acenaphthylene
Anthracene
Benzene
Bromodichloromethane
Dibromochloromethane
cis-I,2-Dichloroethene
trans-I,2-Dichloroethene
Ethylbenzene
Fluorene
Isopropylbenzene (cumene)
4-Isopropyltoluene
Methylene chloride
MTBE
Naphthalene
Phenanthrene
Toluene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride
Xylene

Summation:

Indoor Vapor
Inhalation
3.90E-05
5.39E-03
3.00E-07
8.95E-02
5.56E-06
1.09E-05
2.96E-04
6.94E-05
3.48E-04
1.03E-06
1.33E-03
1.91E-03
1.43E-05
8.33E-07
7.3IE-02
1.56E-03
I.I4E-04
2.96E-03
3.99E-03
6.4IE-04
4.25E-05

0.2

Percent
Contribution

0%
3%
0%

49%
0%
0%
0%
0%
0%
0%
1%
1%
0%
0%

40%
1%
0%
2%
2%
0%
0%

;
j

Notes:
I - Risk estimates are based on the maximum detected concentration of each

COPC, regardless oflocation.



Table A-17
Risk Estimates for Child Resident (8 yrs exposure)

Hydropunch Source!
USCG Housing

Alameda, California
Risk Probabilities

Carcinogen
Benzene
Bromodichloromethane
Dibromochloromethane
Methylene chloride
MTBE
Vinyl chloride

Summation:

Indoor Vapor Percent
Inhalation Contribution
4.69E-07 87%
7.88E-1O 0%
2.09E-09 0%
2.25E-09 0%
1.47E-1O 0%
6.59E-08 12%
5AOE-07

Hazard Index (HI)

Noncarcinogen
Acenaphthene
Acenaphthylene
Anthracene
Benzene
Bromodichloromethane
Dibromochloromethane
cis-I,2-Dichloroethene
trans-I,2-Dichloroethene
Ethylbenzene
Fluorene
Isopropylbenzene (cumene)
4-Isopropyltoluene
Methylene chloride
MTBE
Naphthalene
Phenanthrene
Toluene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride
Xylene

Summation:

Indoor Vapor
Inhalation
3.90E-05
5.39E-03
3.00E-07
8.95E-02
5.56E-06
1.09E-05
2.96E-04
6.94E-05
3A8E-04
1.03E-06
1.33E-03
1.91E-03
1.43E-05
8.33E-07
7.3IE-02
1.56E-03
1.14E-04
2.96E-03
3.99E-03
6AIE-04
4.25E-05

0.2

Percent
Contribution

0%
3%
0%

49%
0%
0%
0%
0%
0%
0%
1%
1%
0%
0%

40%
1%
0%
2%
2%
0%
0%

Notes:
1 - Risk estimates are based on the maximum detected concentration of each

COPC, regardless oflocation.



Table A-I8
Risk Estimates for Future Resident (30 yrs exposure)

Hydropunch Source}
USCG Housing

Alameda, California
Risk Probabilities

Carcinogen
Benzene
Bromodichloromethane
Dibromochloromethane
Methylene chloride
MTBE
Vinyl chloride

Summation:

Noncarcinogen
Acenaphthene
Acenaphthylene
Anthracene
Benzene
Bromodichloromethane
Dibromochloromethane
cis-I,2-Dichloroethene
trans-I ,2-Dichloroethene
Ethylbenzene
Fluorene
Isopropylbenzene (cumene)
4-Isopropyltoluene
Methylene chloride
MTBE
Naphthalene
Phenanthrene
Toluene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride
Xylene

Summation:

Indoor Vapor Percent
Inhalation Contribution
9.55E-07 87%
1.60E-09 0%
4.26E-09 0%
4.59E-09 0%
3.00E-1O 0%
1.34E-07 12%
1.l0E-06

Hazard Index (HI)
Indoor Vapor Percent

Inhalation Contribution
2.12E-05 0%
2.92E-03 3%
1.63E-07 0%
4.86E-02 49%
3.02E-06 0%
5.92E-06 0%
1.6IE~4 0%
3.77E-05 0%
I.89E-04 0%
5.60E-07 0%
7.25E-04 1%
1.04E-03 1%
7.79E-06 0%
4.52E-07 0%
3.97E-02 40%
8.46E-04 1%
6.I8E-05 0%
1.60E-03 2%
2.16E-03 2%
3.48E-04 0%
2.3IE-05 0%

0.1

I
/

Notes:
I - Risk estimates are based on the maximum detected concentration of each

COPC, regardless oflocation.



Table A-19
Risk Estimates for Adult Resident (3 yrs exposure)

Monitoring Well Sourcel

USCG Housing
Alameda, California

Risk Probabilities

Carcinogen

Summation:

Benzene
1,2-Dich10roethane
Methylene chloride
MTBE

Indoor Vapor Percent
Inhalation Contribution
2.98E-06 98%
5.06E-08 2%
1.03E-1O 0%
3.74E-1O 0%
3.03E-06

Hazard Index (HI)

Noncarcinogen

Summation
Notes:

Acenaphthene
Acenaphthylene
Anthracene
Benzene
Chloromethane
1,2-Dichloroethane
Ethylbenzene
Fluorene
Isopropylbenzene (cumene)
Methylene chloride
MTBE
Naphthalene
Phenanthrene
n-Propylbenzene
Styrene
Toluene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Xylene

Indoor Vapor
Inhalation
1.87E-05
I.10E-02
3.32E-07
1.51E+00
2.16E-04
9.28E-03
6.95E-04
I.77E-05
4.09E-03
1.75E-06
5.64E-06
2.78E-01
1.30E-02
5.04E-04
1.21E-04
2.27E-03
6.96E-03
6.85E-03
9.51E-05

1.83

Percent
Contribution

0%
1%
0%
82%
0%
1%
0%
0%
0%
0%
0%
15%
1%
0%
0%
0%
0%
0%
0%

\

"--_/

- Risk estimates are based on the maximum detected concentration of each
COPC, regardless oflocation.
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Table A-20
Risk Estimates for Adult Resident (6 yrs exposure)

Monitoring Well Source}
USCG Housing

Alameda, California

Risk Probabilities

,,:

Carcinogen

Summation:

Noncarcinogen

Summation
Notes:

Benzene
1,2-Dichloroethane
Methylene chloride
MTBE

Acenaphthene
Acenaphthylene
Anthracene
Benzene
Chloromethane
1,2-Dichloroethane
Ethylbenzene
Fluorene
Isopropylbenzene (cumene)
Methylene chloride
MTBE
Naphthalene
Phenanthrene
n-PropyIbenzene

Styrene
Toluene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Xylene

Indoor Vapor Percent
Inhalation Contribution
5.96E-06 98%
1.01E-07 2%
2.07E-10 0%
7.48E-10 0%
6.06E-06

Hazard Index (HI)
Indoor Vapor Percent

Inhalation Contribution
1.87E-05 0%
1.I0E-02 1%
3.32E-07 0%
1.51E+00 82%
2.16E-04 0%
9.28E-03 1%
6.95E-04 0%
1.77E-05 0%
4.09E-03 0%
1.75E-06 0%
5.64E-06 0%
2.78E-Ol 15%
1.30E-02 1%
5.04E-04 0%
1.21E-04 0%
2.27E-03 0%
6.96E-03 0%
6.85E-03 0%
9.51E-05 0%

1.83

- Risk estimates are based on the maximum detected concentration of each
cope, regardless oflocation.



Table A-21
Risk Estimates for Adult Resident (8 yrs exposure)

Monitoring Well Sourcel

USCG Housing
Alameda, California

Risk Probabilities

." "

"'~';

Carcinogen
Benzene
1,2-Dichloroethane
Methylene chloride
MTBE

Summation:

Indoor Vapor Percent
Inhalation Contribution
7.94E-06 98%
1.35E-07 2%
2.75E-IO 0%
9.97E-IO 0%
8.08E-06

Hazard Index (HI)

Noncarcinogen
Acenaphthene
Acenaphthylene
Anthracene
Benzene
Chloromethane
1,2-Dichloroethane
Ethylbenzene
Fluorene
Isopropylbenzene (cumene)
Methylene chloride
MTBE
Naphthalene
Phenanthrene
n-Propylbenzene
Styrene
Toluene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Xylene

Summation:

Indoor Vapor
Inhalation
1.87E-05
I.lOE-02
3.32E-07
l.51E+00
2.l6E-04
9.28E-03
6.95E-04
1.77E-05
4.09E-03
1.75E-06
5.64E-06
2.78E-OI
1.30E-02
5.04E-04
l.21E-04
2.27E-03
6.96E-03
6.85E-03
9.51E-05

1.83

Percent
Contribution

0%
1%
0%

82%
0%
1%
0%
0%
0%
0%
0%
15%
1%
0%
0%
0%
0%
0%
0%

Notes:
I - Risk estimates are based on the maximum detected concentration of each

COPC, regardless oflocation.

". '.



Table A-22
Risk Estimates for Child Resident (3 yrs exposure)

Monitoring Well Source1

USCG Housing
Alameda, California

Risk Probabilities

Carcinogen
Benzene
1,2-Dichloroethane
Methylene chloride
MTBE

Summation:

Indoor Vapor Percent
Inhalation Contribution
6.95E-06 98%
I.18E-07 2%
2.4IE-1O 0%
8.72E-1O 0%
7.07E-06

Hazard Index (HI)

Noncarcinogen
Acenaphthene
Acenaphthylene
Anthracene
Benzene
Chloromethane
1,2-Dichloroethane
Ethylbenzene
Fluorene
Isopropylbenzene (cumene)
Methylene chloride
MTBE
Naphthalene
Phenanthrene
n-Propylbenzene
Styrene
Toluene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Xylene

Summation:

Indoor Vapor
Inhalation
4.36E-05
2.56E-02
7.74E-07
3.53E+00
5.05E-04
2.16E-02
1.62E-03
4.12E-05
9.53E-03
4.09E-06
1.32E-05
6.50E-OI
3.04E-02
I.18E-03
2.82E-04
5.3IE-03
I.62E-02
1.60E-02
2.22E-04

4.31

Percent
Contribution

0%
1%
0%
82%
0%
1%
0%
0%
0%
0%
0%
15%
1%
0%
0%
0%
0%
0%
0%

Notes:
I - Risk estimates are based on the maximum detected concentration of each

COPC, regardless oflocation.



Table A-23
Risk Estimates for Child Resident (6 yrs exposure)

Monitoring Well Sourcel

USCG Housing
Alameda, California

Risk Probabilities

Carcinogen
Benzene
1,2-Dichloroethane
Methylene chloride
MTBE

Summation:

Indoor Vapor Percent
Inhalation Contribution
1.39E-05 98%
2.36E-07 2%
4.82E-1O 0%
1.74E-09 0%
1.41E-05

Hazard Index (HI)

Noncarcinogen
Acenaphthene
Acenaphthylene
Anthracene
Benzene
Chloromethane
1,2-Dichloroethane
Ethylbenzene
Fluorene
Isopropylbenzene (cumene)
Methylene chloride
MTBE
Naphthalene
Phenanthrene
n-Propylbenzene
Styrene
Toluene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Xylene

Summation:

Indoor Vapor
Inhalation
4.36E-05
2.56E-02
7.74E-07
3.53E+OO
5.05E-04
2.16E-02
1.62E-03
4.12E-05
9.53E-03
4.09E-06
1.32E-05
6.50E-Ol
3.04E-02
U8E-03
2.82E-04
5.31E-03
1.62E-02
1.60E-02
2.22E-04

4.31

Percent
Contribution

0%
1%
0%
82%
0%
1%
0%
0%
0%
0%
0%
15%
1%
0%
0%
0%
0%
0%
0%

Notes:
1 - Risk estimates are based on the maximum detected concentration of each

COPC, regardless oflocation.



Table A-24
Risk Estimates for Child Resident (8 yrs exposure)

Monitoring Well Sourcel

USCG Housing
Alameda, California

Risk Probabilities

Carcinogen
Benzene
1,2-Dichloroethane
Methylene chloride
MTBE

Summation:

Indoor Vapor Percent
Inhalation Contribution
1.85E-05 98%
3.15E-07 2%
6.42E-10 0%
2.33E-09 0%
1.88E-05

Hazard Index (HI)

./

Noncarcinogen
Acenaphthene
Acenaphthylene
Anthracene
Benzene
Chloromethane
1,2-Dichloroethane
£thylbenzene
Fluorene
Isopropylbenzene (cumene)
Methylene chloride
MTB£
Naphthalene
Phenanthrene
n-Propylbenzene
Styrene
Toluene
1,2,4-Trimethylbenzene
1,3,5-TrimethyIbenzene
Xylene

Summation:

Indoor Vapor
Inhalation
4.36£-05
2.56£-02
7.74£-07
3.53£+00
5.05£-04
2.16£-02
1.62£-03
4.12£-05
9.53£-03
4.09£-06
1.32£-05
6.50£-01
3.04£-02
1.18E-03
2.82£-04
5.31£-03
1.62£-02
1.60£-02
2.22E-04

4.31

Percent
Contribution

0%
1%
0%
82%
0%
1%
0%
0%
0%
0%
0%
15%
1%
0%
0%
0%
0%
0%
0%

Notes:
1 - Risk estimates are based on the maximum detected concentration of each

COPC, regardless oflocation.



Table A-25
Risk Estimates for Future Resident (30 yrs exposure)

Monitoring Well Sourcel

USCG Housing
Alameda, California

Risk Probabilities

Carcinogen
Benzene
1,2-Dichloroethane
Methylene chloride
MTBE

Summation:

Indoor Vapor Percent
Inhalation Contribution
3.77E-05 98%
6.41E-07 2%
1.31E-09 0%
4.74E-09 0%
3.83E-05

Hazard Index (HI)

Noncarcinogen
Acenaphthene
Acenaphthylene
Anthracene
Benzene
Chloromethane
1,2-Dichloroethane
Ethylbenzene
Fluorene
Isopropylbenzene (cumene)
Methylene chloride

.MTBE
Naphthalene
Phenanthrene
n-Propylbenzene
Styrene
Toluene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Xylene

Summation:

Indoor Vapor
Inhalation
2.37E-05
1.39E-02
4.20E-07
1.92E+00
2.74E-04
1.17E-02
8.81E-04
2.24E-05
5.18E-03
2.22E-06
7.14E-06
3.53E-Ol
1.65E-02
6.39E-04
1.53E-04
2.88E-03
8.82E-03
8.68E-03
1.20E-04

2.34

Percent
Contribution

0%
1%
0%

82%
0%
0%
0%
0%
0%
0%
0%
15%
1%
0%
0%
0%
0%
0%
0%

\, ./

Notes:
1 - Risk estimates are based on the maximum detected concentration of each

COPC, regardless oflocation.
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Appendix B
Analytical Data and

Chain of Custody Records



Air Toxics Ltd. Introduces the Electronic Report

Thank you for choosing Air Toxics Ltd. To better serve our customers, we are providing your report bye-mail.
This document is provided in Portable Document Format which can be viewed with Acrobat Reader by
Adobe.

This electronic report includes the following:

• Work order Summary;

• Laboratory Narrative;

• Results; and

• Chain of Custody (copy).

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630

(916) 985-1000 .FAX (916) 985-1020
Hours 8:00 A.M to 6:00 P.M. Pacific

E-mail to:samplereceiving@airtoxics.com

;' \
I
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@ AIR TOXIes LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER #: 0203019

Work Order Summary

CLIENT:

PHONE:

FAX:

DATE RECEIVED:

DATE COMPLETED:

Mr. Chuck Siu
SCA Environmental, Inc.
80 Grand Avenue
Fourth Floor
Oakland, CA 94612

510-465-9944

510-465-9109

3/1/02

3/15/02

BILL TO: Mr. Chuck Siu
SCA Environmental, Inc.
80 Grand Avenue
Fourth Floor
Oakland, CA 94612

P.O. # B5368

PROJECT # B 5368 USCG Marina Village

CONTACT: Karen Burden

)

RECEIPT
FRACTION # &ME I.E£I YAC.lPRES.

OIA IU300CMOS TO-I4-S 2.0"Hg
02A IU2000 D MAY TO-14-S 9.0"Hg

03A C 2000 D MAY TO-14-S 9.0"Hg
04A E 2000D MAY TO-14-S 10.0 "Hg
05A IU2005BMON TO-I4-S 8.0"Hg
06A IU 2009 C MAY TO-I4-S 13.0"Hg
07A 10 2006 EMAY TO-14-S 9.5"Hg
08A C2006EMAY TO-14-S 7.0"Hg
09A E2006EMAY TO-14-S 9.0"Hg
lOA IU2004 D MAY TO-I4-S 10.0 "Hg

llA C2004DMAY TO-14-S 9.0"Hg
12A E2004DMAY TO-14-S 0.8 psi
13A IU2002CANN TO-I4-S 7.5"Hg
14A IU2003CANN TO-I4-S 9.5 "Hg

15A IU 103 F SIN TO-14-S 9.5"Hg
16A C 103 FSIN TO-I4-S 1O.0"Hg
17A EI03FSIN TO-14-S O.O"Hg

17AA E 103 F SIN Duplicate TO-14-S O.O"Hg
18A Lab Blank TO-14-S NA
18B Lab Blank TO-14-S NA

Coninued on next page

180 BLUE RAVINE ROAD. SUITE B FOLSOM. CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020
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@ AIR TOXIes LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER #: 0203019

Work Order Summary

CLIENT:

PHONE:

FAX:

DATE RECEIVED:

DATE COMPLETED:

FRACTION #

18C
19A
19B
19C

Mr. Chuck Siu
SCA Environmental, Inc.
80 Grand Avenue
Fourth Floor
Oakland, CA 94612

510-465-9944

5I0-465-9 I09

3/1/02

3/15/02

.&ME
Lab Blank
LCS
LCS
LCS

BILL TO:

P.O. #

PROJECT #

CONTACT:

I.ESI
TO-I4-S
TO-I4-S
TO-I4-S
TO-14-S

Mr. Chuck Siu
SCA Environmental, Inc.
80 Grand Avenue
Fourth Floor
Oakland, CA 94612

B5368

B 5368 USCG Marina Village

Karen Burden

RECEIPT
VAC.fPRES.

NA
NA
NA
NA

CERTIFIED BY:

Laboratory Director

DATE: _03_/_15_/0_2 _

Certfication numbers: CA ELAP - 1149, NY ELAP - 11291, UT ELAP - E-217, FL NELAP - E87680, LA - AI 30763
Name of Accrediting Agency: NELAP/State of New York Department ofHealth, Scope ofAccreditation: Non Potable Water

Accreditation number :11291, Effective date: 6/7/01, Expiration date: 4/1/02

Air Toxics Ltd. certifies that the test results contained in this report meet all requirements ofthe NELAC standards

This report shall not be reproduced, except in full, without the written approval of Air Toxics Ltd.

180 BLUE RAVINE ROAD. SUITE B FOLSOM. CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020
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LABORATORY NARRATIVE
TO-14 SIM

SCA Environmental, Inc.
Workorder# 0203019

Thirteen 6 Liter Smmna Canister (SIM Certified) and Four 6 Liter Silonite Canister samples were received
on March 01,2002. The laboratory performed analysis via EPA Method TO-14/15 using GCIMS in the
SIM acquisition mode. The method involves concentrating up to 0.5 liters of air. The concentrated aliquot is
then flash vaporized and swept through a water management system to remove water vapor. Following
dehumidification, the sample passes directly into the GCIMS for analysis. See the data sheets for the reporting
limits for each compound.

Method modifications taken to run these samples include:

Requirement TO-14/15 SIM ATL Modifications

Sampling/concentrator system Nafion Drier Multisorbent concentrator

Canister cleaning - clean air Cryogenic Trap Use ofHumidified UHP Air
supply

Canister certification Pressurize w/humidified Pressurize w/dry UHP nitrogen
zero air.

Sample load volume 400mL Up to 0.5 liter

Blank Humid air blank Dry air blank for low level analysis.

Blank acceptance criteria <0.2ppbv <DL

BFB absolute abundance criteria Within 10% of that CCV surrogate recoveries demonstrate stability from one
from previous day. day to the next

BFB acceptance criteria CLP protocol SW-846 protocol

Concentration ofIS spike Not specified 10 ppbv

Dilutions for initial calibration Dynamic dilutions or Syringe dilutions
static using canisters

Flow rates/operating parameters Not specified Optimized. See procedures section.

ICAL RRF %RSD acceptance Not specified 30% or less for standard compounds, 40% or less for
criteria non-standard and polar compounds

IS recoveries Within 40% of mean Within 40% of CCV recoveries for blank and samples.
over ICAL for blanks,
and w/in 40% of daily
CCV for samples.

IS RTs Within .33 min from Within 0.5 min. ofRT in daily CCV
most recent calibration
(either ICAL or daily)

DailyCCV 70-130% Standard compounds:70 - 130% for at least 90%;
Non-standard and polar compounds: 60 - 140% for at least
80%

RF for quantitation FromlCAL From ICAL

Canister leak check 24 hour, positive 20 minute, vacuum check
pressure

MSD scan range 35 -300amu 35 -350amu
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Requirement TO-14/15 SlM ATL Modifications

Canister cleaning - clean air Cryogenic Trap Use ofHumidified UHP Air
supply

Canister certification Pressurize wlhumidified Pressurize w/dry UHP nitrogen
zero air.

Sampling/concentrator system Nafion Drier Multisorbent concentrator

Receiving Notes

The chain ofcustody infonnation for sample ill 2000 D MAY did not match the entry on the sample tag.
The client was notified and the infonnation on the chain ofcustody was used to process and report the
sample.

Canister samples ill 300 CMOS, E 2004 D MAY, and E 103 F SIN were received at < 2.5" Hg despite
the use ofa flow controller for collection.

Analytical Notes

There were no analytical discrepancies.

Definition of Data Qualifying Flags·

Six qualifiers may have been used on the data analysis sheets and indicates as follows:
B - Compound present in laboratory blank greater than reporting limit (background

perfonned).
J - Estimated value.
E - Exceeds instrument calibration range.
S - Saturated peak.
Q - Exceeds quality control limits.
U - Compound analyzed for but not detected above the reporting limit
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AIR TOXICS LTD.
SAMPLE NAME: IV 300 CMOS

ID#: 0203019-01A

EPAMETHODTO-14 GCIMSSIM

File Name:

Oil. Factor:
w031215

1.44
Date of Collection: 2128/02

Date of Analysis: 3/12102

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.014 0.037 Not Detected Not Detected
1,1-Dichloroethene 0.014 0.058 Not Detected Not Detected
1,1-Dichloroethane 0.029 0.12 Not Detected Not Detected
cis-1,2-Dichloroethene 0.029 0.12 Not Detected Not Detected

.~.!..~..!.1.:!.f.~5:~.!2!.g~!~9.n~ _ 9..:9..?~ Q:.~.§ 9..:9..?? _ 9..:~.~ ..
Benzene 0.072 0.23 0.82 2.6
1,2-Dichloroethane 0.029 0.12 Not Detected Not Detected
Trichloroethene 0.029 0.16 0.048 0.26
Toluene 0.072 0.28 2.8 11

.~..!.~..!?:!.r.~~~.!<J.!..?..~!~~.~~ _ _ _ 9..:9..?~ _ Q:.~.§ _ _~.9.!..~.~.~~g.~~.~ _ ~.9.!P~!~~.~~.~ ..
Tetrachloroethene 0.029 0.20 0.19 1.3
Ethyl Benzene 0.072 0.32 0.60 2.6
m,p-Xylene 0.072 0.32 2.4 11
o-Xylene 0.072 0.32 0.99 4.4

.~.!.~..!?!.?.:!.~.!.r.~~~.~9.!.9..~!~~.~~ _ _ _ 9..:9..~~ ~:.~9. _ _ _~.~.~.p.~!~.~.~~.~ _ _ _.~!?!..~.~.~~~.~~.~_ _.
trans-1,2-Dichloroethene 0.14 0.58 Not Detected Not Detected
Methyl tert-Butyl Ether 0.14 0.53 1.4 5.1

Container Type: 6 Liter Summa Canister (SIM Certified)

'.
I

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

105
98
107

Method
Limits

70-130
70-130
70-130
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File Name:

Oil. Factor:

AIR TOXICS LTD.
SAMPLE NAME: IV 2000 D MAY

10#: 0203019-02A

EPA METHOD T().14 GC/MS SIM

w031216
1.91

Date of Collection: 2128/02

Date of Analysis: 3/12102

Rot. Limit Rot. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.019 0.050 Not Detected Not Detected
1,1-Dichloroethene 0.019 0.077 Not Detected Not Detected
1,1-Dichloroethane 0.038 0.16 Not Detected Not Detected
cis-1,2-Dichloroethene 0.038 0.15 Not Detected Not Detected

.~..!.~..!.1.7.:rr.(!?b.I.2!.g.~~b~.!}~ 9..:9..~~ ~:.?.~ 9..:9..~~ .2.:~.~ .
Benzene 0.096 0.31 1.2 3.9
1,2-Dichloroethane 0.038 0.16 0.043 0.18
Trichloroethene 0.038 0.21 0.041 0.22
Toluene 0.096 0.36 5.4 21

.!.!.~.!?:!.E.~!?.b.19!.'!.~!b.~.~.~ 9..:9..~~ ~:.?.~ ~.2!.P~!~.~~.e..9 ~.2! ..g..e.!~.c:.~~.9 ..
Tetrachloroethene 0.038 0.26 0.20 1.4
Ethyl Benzene 0.096 0.42 0.70 3.1
m,p-Xylene 0.096 0.42 2.9 13
o-Xylene 0.096 0.42 1.2 5.2
1,1,2,2-Tetrachloroethane 0.038 0.27 Not Detected Not Detected........................................................................................................................................................................................................................................................................................................................................
trans-1,2-Dichloroethene 0.19 0.77 Not Detected Not Detected
Methyl tert-Butyl Ether 0.19 0.70 1.6 6.0

Container Type: 6 Liter Summa Canister (SIM Certified)

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

106
100
108

Method
Limits

70-130
70-130
70-130

".
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AIR TOXICS LTD.
SAMPLE NAME: C 2000 D MAY

10#: 0203019-03A

EPAMETHODTO-14 GC/MSSIM

File Name:

011. Factor:
w031217

1.91
Date of Collection: 2128/02
Date of Analysis: 3/12102

RDt. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.019 0.050 Not Detected Not Detected
1,1-Dichloroethene 0.019 0.077 Not Detected Not Detected
1,1-Dichloroethane 0.038 0.16 Not Detected Not Detected
cis-1,2-Dichloroethene 0.038 0.15 Not Detected Not Detected

.~.!..~..!.1.:!.r.[~b.I.9.r.g~~b?n~ _ 9..:9..~~ Q:.?.~ 9..:9..~? .9..:?~ .
Benzene 0.096 0.31 0.84 2.7
1,2-Dichloroethane 0.038 0.16 Not Detected Not Detected
Trichloroethene 0.038 0.21 0.048 0.26
Toluene 0.096 0.36 2.8 11

.~.!..~..:?~.!.r.[~b.I.9.!.g.~!b?.~~ _ 9..:9..~~ Q:.?.! ~_?~.P.~.~~~.~~.~ ~?~ ..~.~_t~~.~~.~_ ..
Tetrachloroethene 0.038 0.26 0.33 2.3
Ethyl Benzene 0.096 0.42 0.43 1.9
m,p-Xylene 0.096 0.42 1.8 7.8
o-Xylene 0.096 0.42 0.73 3.2

.~..:.!.:?:.?:!.~.!~l3.~b.~?!..?..~!b.~.~~ _ _ _ g.:9..~~ __~:.~!. _ ~.~.~.P~!~.~.~~.~_ _ ~.~!..~~!~.~.~~.~ ..
trans-1,2-Dichloroethene 0.19 0.77 Not Detected Not Detected
Methyltert-ButylEther 0.19 0.70 1.5 5.6

Container Type: 6 Liter Summa Canister (SIM Certified)

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

106
100
109

Method
Limits

70-130
70-130
70-130
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AIR TOXICS LTD.
SAMPLE NAME: E 2000 D MAY

ID#: 0203019-04A

EPAMETHODTO-14 GCIMSSIM

\
'.

\

FileName:

Oil. Factor:
w031306

2.01

Date of Collection: 2128/02

Date of Analysis: 3/13/02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.020 0.052 Not Detected Not Detected
1,1-Dichloroethene 0.020 0.081 Not Detected Not Detected
1,1-Dichloroethane 0.040 0.16 Not Detected Not Detected
cis-1,2-Dichloroethene 0.040 0.16 Not Detected Not Detected

.!.!.1..!.!.:!..~l~b.I.9!.9..~~b9.n~ 9..:9..~9. ~:.?? 9..:9..?? 9..:~.~ ..
Benzene 0.10 0.33 1.6 5.0
1,2-Dichloroethane 0.040 0.16 Not Detected Not Detected
Trichloroethene 0.040 0.22 0.046 0.25
Toluene 0.10 0.38 3.7 14

.~..!.!.:?.::r..~.~~~.I.~:..?..~~~~.~~ 9..:9..~9. _ ~:.?? ~.9.~.~~.~~.~.~.~.~ ~9.~p~~~.~.~~.~ ..
Tetrachloroethene 0.040 0.28 0.22 1.5
Ethyl Benzene 0.10 0.44 0.61 2.7
m,p-Xylene 0.10 0.44 2.5 11
o-Xylene 0.10 0.44 1.0 4.5

.~..!.!.:?!.?~..!..~!E~~~.I.9.:..?~~~.?..~~ _ ~~~.~~ ~:.~~ ~.9.~..~~~:.c:~~~ ~9.~..~:~:.~.~:.~ .
trans-1,2-Dichloroethene 0.20 0.81 Not Detected Not Detected
Methyl tert-Butyl Ether 0.20 0.74 1.6 5.7

Container Type: 6 Liter Summa Canister (81M Certified)

Surrogates

1,2-Dichloroethane..d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

105
100
107

Method
Limits

70-130
70-130
70-130

/

i
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AIR TOXICS LTD.
SAMPLE NAME: IV 2005 B MON

ID#: 0203019-05A

EPAMETHODTO-14 GClMSSlM

File Name:

011. Factor:
w031307

1.83

Date of Collection: 2128102

Date of Analysis: 3113/02

RDt. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.018 0.048 Not Detected Not Detected
1,1-Dichloroethene 0.018 0.074 Not Detected Not Detected
1,1-Dichloroethane 0.037 0.15 Not Detected Not Detected
cis-1,2-Dichloroethene 0.037 0.15 Not Detected Not Detected

.1 !.!.!.7.I.r.i.~b.!9.f.g.~!b.?.~~ 9..:9..~! .9.:.?9. 9..:2.~~ g.:~.g ..
Benzene 0.092 0.30 0.89 2.9
1,2-Dichloroethane 0.037 0.15 0.052 0.22
Trichloroethene 0.037 0.20 0.056 0.30
Toluene 0.092 0.35 3.4 13

.~.!..~..!~.:!..~.~~b.~~:..?.~..tb~.~~ 9..:9..~! g:.?9. ~9.! ..~~!~.~.~~.~ _ __~.~!.P.~_t~~.~~.~_ ..
Tetrachloroethene 0.037 0.25 0.20 1.4
Ethyl Benzene 0.092 0.40 0.72 3.2
m,p-Xylene 0.092 0.40 3.2 14
o..Xylene 0.092 0.40 1.2 5.1

.~..!.~..!?!.?:T..~!!:a._~b!.?:..~.~_tb~.~~ ~.:~.~!. __ ~:.~~ ~.?! ..~~!~.~.~:.~ _ ~?!..~.~!:.~.!:.~_ .
trans-1,2-Dichloroethene 0.18 0.74 Not Detected Not Detected
Methyl tert-Butyl Ether 0.18 0.67 1.3 4.7

Container Type: 6 Liter Summa Canister (81M Certified)

,
\

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

105
100
108

Method
Limits

70-130
70-130
70-130
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AIR TOXICS LTD.
SAMPLE NAME: IV 2009 C MAY

10#: 0203019-06A

EPAMETHODTO-14 GCIMSSIM

!/ '~\

\"'---'~/

File Name:

Dil. Factor:
w031308

2.36

Date of Collection: 2128/02

Date of Analysis: 3/13/02

RDt. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.024 0.061 Not Detected Not Detected
1,1-Dichloroethene 0.024 0.095 Not Detected Not Detected
1,1-Dichloroethane 0.047 0.19 Not Detected Not Detected
cis-1,2-Dichloroethene 0.047 0.19 Not Detected Not Detected

.~..!.1.!.1.~.!.E~~b.I.9.!.g.~!b.?.!:1.~ .Q.:9..~!. Q:.~? .Q.:9..?!. 2.:~.~ ..
Benzene 0.12 0.38 1.1 3.5
1,2-Dichloroethane 0.047 0.19 Not Detected Not Detected
Trichloroethene 0.047 0.26 0.052 0.28
Toluene 0.12 0.45 5.2 20

.!.!.!.!?:..~!..~~~!.!?!.g.~!~~.~~ 9..:9..~!. Q:.~? ~.9.!..~~.~~g.~.~.9 ~.9.!..l?~.~~.~.~.~.9. ..
Tetrachloroethene 0.047 0.32 0.25 1.7
Ethyl Benzene 0.12 0.52 0.58 2.6
m,p-Xylene 0.12 0.52 2.3 10
o-Xylene 0.12 0.52 0.94 4.1

.~..!.!!?:.?:T..~.!E~~~.I.<:>!..?.~!~.~.~~ ~~~.::!. ~:.~~ ~~!..~..~!~.~.~.~.~ ~~!..~~!~.~.~~.~ ..
trans-1,2-Dichloroethene 0.24 0.95 Not Detected Not Detected
Methyl tert-Butyl Ether 0.24 0.86 2.1 7.7

Container Type: 6 Liter Summa Canister (SIM Certified)

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

106
99
107

Method
Limits

70-130
70-130
70-130

.~

\.
I

~
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AIR TOXICS LTD.
SAMPLE NAME: 10 2006 E MAY

10#: 0203019-07A

EPAMETHODTD-14 GClMSSIM

File Name:

Oil. Factor:
w031309

1.96

Date of Collection: 2128/02

Date of Analysis: 3/13/02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.020 0.051 Not Detected Not Detected
1,1-Dichloroethene 0.020 0.079 Not Detected Not Detected
1,1-Dichloroethane 0.039 0.16 Not Detected Not Detected
cis-1,2-Dichloroethene 0.039 0.16 Not Detected Not Detected

.~..!.1.!.1.:Tr.!~~.!9.!.p..~!~?n~ _ 9..:9..~~ g.:.?? .2.:9..?? 9..:~.~ ..
Benzene 0.098 0.32 1.4 4.5
1,2-Dichloroethane 0.039 0.16 Not Detected Not Detected
Trichloroethene 0.039 0.21 0.072 0.39
Toluene 0.098 0.38 7.1 27

.~..!.!.!?.:!.r.~~~!~!..~.~_~~~.~_t:: _ 9..:9..~~ g.:??. _ ~.~.~.P.~.~~g.~.~.~ _ ~_?~..~~~~g.~~.~ .
Tetrachloroethene 0.039 0.27 0.18 1.2
Ethyl Benzene 0.098 0.43 0.83 3.7
m,p-Xylene 0.098 0.43 3.5 15
o-Xylene 0.098 0.43 1.2 5.5

.~..!.~..!.?!.?..~.!.~~~~~.h..~~!..~.~~~.~.~_~ .._ _ _?:9..~? _ __ _ _.~:.?!. _ ~.~~..~:~:.~.!.~.~ ~.~~ ..~.:~:.~.!:.~ ..
trans-1,2-Dichloroethene 0.20 0.79 Not Detected Not Detected
Methyltert-Butyl Ether 0.20 0.72 1.3 4.9

Container Type: 6 Liter Summa Canister (SIM Certified)

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

107
100
108

Method
Limits

70-130
70-130
70-130
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AIR TOXICS LTD.
SAMPLE NAME: C 2006 E MAY

10#: 0203019-08A

EPAMETHODTD-14 GC/MSSIM

FileName:

Oil. Factor:
w031310

1.75

Date of Collection: 2128/02

Date of Analysis: 3/13/02

RDt. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.018 0.045 Not Detected Not Detected
1,1-Dichloroethene 0.018 0.070 Not Detected Not Detected
1,1-Dichloroethane 0.035 0.14 Not Detected Not Detected
cis-1,2-Dichloroethene 0.035 0.14 Not Detected Not Detected

J..\.!.!.!.:.I!.:~~b.!2r.g.~!b?n~ Q.:Q.~§ g.:.~.~ Q.:p..?~ Q.:~.2 ..
Benzene 0.088 0.28 0.54 1.8
1,2-Dichloroethane 0.035 0.14 Not Detected Not Detected
Trichloroethene 0.035 0.19 0.035 0.19
Toluene 0.088 0.34 2.2 8.5

.~..:.~.:?.::!.E.~~~.~2r..?..~!~?..~~ Q.:p..~§ 2:.~.~ ~2!..~..e.!~g.~.~.9. ~.2!.P~~e.g.~.~.9. ..
Tetrachloroethene 0.035 0.24 0.24 1.6
Ethyl Benzene 0.088 0.39 0.20 0.89
m,p-Xylene 0.088 0.39 0.77 3.4
o..Xylene 0.088 0.39 0.34 1.5

.~.:.~.:?:.?:!..~.!E~~.~.!2E.?~!~.?..~~ 9..:9..~~ ~:.~~ ~.?~g~~~.~.!.~.~ ~.?~..~~~~.~.!~.~ ..
trans-1,2-Dichloroethene 0.18 0.70 Not Detected Not Detected
Methyl tert-Butyl Ether 0.18 0.64 0.74 2.7

Container Type: 6 Liter Summa Canister (SIM Certified)

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

106
98
107

Method
Limits

70-130
70-130
70-130
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AIR TOXICS LTD.
SAMPLE NAME: E 2006 E MAY

ID#: 0203019-09A

EPAMETHODTO-14 GClMSSlM

File Name:

DII. Factor:
w031311

1.91

Date of Collection: 2128/02

Date of Analysis: 3/13102

RDt. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.019 0.050 Not Detected Not Detected
1,1-Dichloroethene 0.019 0.077 Not Detected Not Detected

1,1-Dichloroethane 0.038 0.16 Not Detected Not Detected
cis-1,2-Dichloroethene 0.038 0.15 Not Detected Not Detected

.1..!.1.!.1.:!.r.l~b.~9.E.9.~~b.?n~ 9..:9..~~ g:.?! 9..:p..?~ 9..:~.? .
Benzene 0.096 0.31 0.94 3.0
1,2-Dichloroethane 0.038 0.16 0.045 0.18
Trichloroethene 0.038 0.21 0.041 0.22
Toluene 0.096 0.36 3.3 13

.1..:.!.:?~.!.r.l!?b!9.E~.~!b~.~~ 9..:p..~~ g:.?! ~.9.~...l?.~!~E!~.~ ~.9.!..~~~~.~.!~.~ ..
Tetrachloroethene 0.038 0.26 0.23 1.6
Ethyl Benzene 0.096 0.42 0.56 2.4
m,p-Xylene 0.096 0.42 2.4 10
o-Xylene 0.096 0.42 0.95 4.2

.1..:.1..:?:.~.:!.~!~~!?b.~9.!.~.~!b~.~~ 9..:9..~~ ~:~!. ~.~.~..!?~~~.~.~~.~ ~.~~..!?~~~~.~~.~ .
trans-1,2·Dichloroethene 0.19 0.77 Not Detected Not Detected
Methyl tert-Butyl Ether 0.19 0.70 1.5 5.6

Container Type: 6 Liter Summa Canister (SIM Certified)

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

107
100
109

Method
Limits

70-130
70-130
70-130
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AIR TOXICS LTD.
SAMPLE NAME: IV 2004 D MAY

10#: 0203019-10A

EPA METHOD TO-14 GeIMS SIM

,~

\ i
'---_ ../

File Name:

Oil. Factor:
w031312

2.01

Date of Collection: 2128/02
Date of Analysis: 3/13/02

RDt. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.020 0.052 Not Detected Not Detected
1,1-Dichloroethene 0.020 0.081 Not Detected Not Detected
1,1-Dichloroethane 0.040 0.16 Not Detected Not Detected
cis-1,2-Dichloroethene 0.040 0.16 Not Detected Not Detected

.1..!.1.!.1.::r~.l~b!.9.:'.9.~~b.~.!}~ g.:9..~9. Q:.?~ g;.O'.~~ 9..:~.? .
Benzene 0.10 0.33 0.90 2.9
1,2-Dichloroethane 0.040 0.16 Not Detected Not Detected
Trichloroethene 0.040 0.22 0.042 0.23
Toluene 0.10 0.38 4.6 18

.!.!.!.!.?~.!.!.~~~.I.<?:.?.~!~~.~.~ 9..:9..~9. Q:.?~ ~.<?!..l?..e.~e..~.!.e..9. ~.<?.! ..~~!~g.!.e..q ..
Tetrachloroethene 0.040 0.28 0.20 1.4
Ethyl Benzene 0.10 0.44 0.53 2.4
m,p-Xylene 0.10 0.44 2.2 9.6
o-Xylene 0.10 0.44 0.87 3.9
1,1,2,2-Tetrachloroethane 0.040 0.28 Not Detected Not Detected..- _ _ .
trans-1,2-Dichloroethene 0.20 0.81 Not Detected Not Detected
Methyl tert-Butyl Ether 0.20 0.74 1.2 4.5

Container Type: 6 Liter Summa Canister (SIM Certified)

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

107
100
109

Method
Limits

70-130
70-130
70-130

Page 14 of 28



AIR TOXICS LTD.
SAMPLE NAME: C 2004 D MAY

ID#: 0203019-11A

EPAMETHODTO-14 GClMSSIM

File Name:

Oil. Factor:
w031313

1.91
Date of Collection: 2128/02

Date of Analysis: 3/13102

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.019 0.050 Not Detected Not Detected
1,1-Dichloroethene 0.019 0.077 Not Detected Not Detected
1,1-Dichloroethane 0.038 0.16 Not Detected Not Detected
cis-1,2-Dichloroethene 0.038 0.15 Not Detected Not Detected

.1..!.1.!.1.7.!..~~~b.I.9.r.g.~!b.~n~ _ g.:9..~~ Q:.?.! g.:9..~9. 9..~~.~ ..
Benzene 0.096 0.31 0.75 2.4
1,2-Dichloroethane 0.038 0.16 Not Detected Not Detected
Trichloroethene 0.038 0.21 0.046 0.25
Toluene 0.096 0.36 2.6 10

.~..:.!.!?.:!.~~~~.~~!.g.~~~.~.~~ _ 9..:9..~~ g:.?.! _ _ _ _.~.~~_~~~~.~.~.~.9. _..~~~..~~_~~~.~.~.9._ ..
Tetrachloroethene 0.038 0.26 0.23 1.6
Ethyl Benzene 0.096 0.42 0.37 1.6
m,p-Xylene 0.096 0.42 1.5 6.5
o-Xylene 0.096 0.42 0.62 2.7

.~..!.~..:?.!.~.~.!..~.!E~~.~.~~E~~~~~.~~ .._ _ ___ _ _o..:~.~~ _ ~:.~!. _ _ ~.~!..~~.~~.~.~~.~ ___ _~.?!_~~!~~.~~.~_ _..
trans-1,2-Dichloroethene 0.19 0.77 Not Detected Not Detected
Methyltert-Butyl Ether 0.19 0.70 1.4 5.1

Container Type: 6 Liter Summa Canister (SIM Certified)

/

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

107
100
110

Method
Limits

70-130
70-130
70-130
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AIR TOXICS LTD.
SAMPLE NAME: E 2004 D MAY

ID#: 0203019-12A

EPA METHOD TO-14 GCIMS SIM

/

)
/

File Name:

Dil. Factor:
w031314

1.36

Date of Collection: 2128/02

Date of Analysis: 3/13/02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.014 0.035 Not Detected Not Detected
1,1-Dichloroethene 0.014 0.055 Not Detected Not Detected
1,1-Dichloroethane 0.027 0.11 Not Detected Not Detected
cis-1,2-Dichloroethene 0.027 0.11 Not Detected Not Detected

J..!.!.!.!.:T.E.l~b.!~Eg.~~b~.!:1.~ ~.:~.~!. Q:.~.? ~.:9..?.?. ~.:~.Q ..
Benzene 0.068 0.22 0.86 2.8
1,2-Dichloroethane 0.027 0.11 Not Detected Not Detected
Trichloroethene 0.027 0.15 0.042 0.23
Toluene 0.068 0.26 2.6 9.8

.~..!.~.!?.:!..~~~b!.9.!.9. ..'::!b~.~~ ~.:9..~!. Q:.1? ~.9.!..~~~~g.~.~.~ ~.9.~ ..~..'::~~.~.~~.~ .
Tetrachloroethene 0.027 0.19 0.16 1.1
Ethyl Benzene 0.068 0.30 0.43 1.9
m,p-Xylene 0.068 0.30 1.8 7.8
o-Xylene 0.068 0.30 0.72 3.2
1,1,2,2-Tetrachloroethane 0.027 0.19 Not Detected Not Detected........_ _ _ __ __ _ _ __ - _ - -
trans-1,2-Dichloroethene 0.14 0.55 Not Detected Not Detected
Methyl tert-Butyl Ether 0.14 0.50 1.0 3.8

Container Type: 6 Liter Summa Canister (SIM Certified)

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

108
99
109

Method
Limits

70-130
70-130
70-130

Page 16 of 28
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AIR TOXICS LTD.
SAMPLE NAME: IV 2002 C ANN

10#: 0203019-13A

EPA METHOD TO-14 GClMS SIM

File Name:

Oil. Factor:
w031315

1.79
Date of Collection: 2128/02

Date of Analysis: 3/13/02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.018 0.046 Not Detected Not Detected
1,1-Dichloroethene 0.018 0.072 Not Detected Not Detected
1,1-Dichloroethane 0.036 0.15 Not Detected Not Detected
cis-1,2-Dichloroethene 0.036 0.14 Not Detected Not Detected

.1.!..!.!.!.7.I.~~~b.!<?r..9.~!b.~n~ _ _ 9..:9..~§ Q:.?9. 9..:9..?§ 9..:~.~ ..
Benzene 0.090 0.29 0.78 2.5
1,2-Dichloroethane 0.036 0.15 Not Detected Not Detected
Trichloroethene 0.036 0.20 0.043 0.24
Toluene 0.090 0.34 2.9 11

~..'..!.!.?~.!.E~~~.!~:..?.~~~.?..~~ _ _ _9..:9..~§ Q:.?9. _ ~~~P~.~~.~.~~.9. ~.~~..~.~~~~.~~.~_ .
Tetrachloroethene 0.036 0.25 0.21 1.4
Ethyl Benzene 0.090 0.39 0.47 2.1
m,p-Xylene 0.090 0.40 1.9 8.6
o-Xylene 0.090 0.40 0.76 3.4

~.!.~..:.?!.?:!..~.!E~~.~~~:..?..~~~~.~~ _ _ ~.:~.~? _ ~:.?? ~.~!.P.~.~~.~.~~.~ ~.~!.P.~..t~~.~~.~_ _.
trans-1,2-Dichloroethene 0.18 0.72 Not Detected Not Detected
Methyl tert..Butyl Ether 0.18 0.66 1.4 5.1

Container Type: 6 Liter Summa Canister (SIM Certified)

Surrogates

1,2-Dichloroethane-d4
Toluene..d8
4-Bromofluorobenzene

%Recovery

109
101
109

Method
Limits

70-130
70-130
70-130

Page 17 of28



AIR TOXIes LTD.
SAMPLE NAME: IV 2003 C M'N

ID#: 0203019-14A

EPAMETHODTD-14 GCIMSSIM

File Name:

Oil. Factor:
x031311

1.96

Date of Collection: 2128/02
Date of Analysis: 3/13/02

Rot. Limit Rot. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.020 0.051 Not Detected Not Detected
1,1-Dichloroethene 0.020 0.079 Not Detected Not Detected
1,1-Dichloroethane 0.039 0.16 Not Detected Not Detected
cis-1,2-Dichloroethene 0.039 0.16 Not Detected Not Detected

.1..!.1..!.1.7.:r~.l~b!.9.!.g.~~b.?n~ 9..:9..~~ Q:.?? g.:9..~§ 9..:.~.~ .
Benzene 0.098 0.32 0.88 2.9
1,2-Dichloroethane 0.039 0.16 0.059 0.24
Trichloroethene 0.039 0.21 0.041 0.22
Toluene 0.098 0.38 4.1 16

.!.!.~..!?.:!.!.~~~I.C'.!.g.~!~~.~~ _ _.9..:9..~~ Q:.?? ~.C'.! ..~.~.~~.~.~.~~ ~C'.!.P~!~.~.~.~.~ ..
Tetrachloroethene 0.039 0.27 0.17 1.2
Ethyl Benzene 0.098 0.43 3.3 15
m,p-Xylene 0.098 0.43 14 60
o-Xylene 0.098 0.43 5.2 23

.~..!.!.!?!?:!..~.!!.~~~.~C'.!.g ..E::!~.?..~~ 9..:9..~~ ~:.?!. ~.~!..~~!~.~.~~.~ ~.~!..~~.~~.~.~~.~ ..
trans-1,2-Dichloroethene 0.20 0.79 Not Detected Not Detected
Methyl tert-Butyl Ether 0.20 0.72 1.3 4.6

Container Type: 6 Liter Silonite Canister

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

109
102
98

Page 180f28

Method
Limits

70-130
70-130
70-130
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AIR TOXICS LTD.
SAMPLE NAME: IV 103 F SIN

ID#: 0203019-15A

EPAMETHODTO-14 GClMSSIM

File Name:

Oil. Factor:

x031312

1.96
Date of Collection: 2128102

Date of Analysis: 3/13/02

RDt. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.020 0.051 Not Detected Not Detected
1,1-Dichloroethene 0.020 0.079 Not Detected Not Detected
1,1-Dichloroethane 0.039 0.16 Not Detected Not Detected
cis-1,2-Dichloroethene 0.039 0.16 Not Detected Not Detected

.~.!..~..!.!.:!.~.~~b.I.9.!.g~!b?E!~ .9..:9..~~ g:.?? 9..:9..?~ 9..:~.g ..
Benzene 0.098 0.32 0.80 2.6
1,2-Dichloroethane 0.039 0.16 Not Detected Not Detected
Trichloroethene 0.039 0.21 Not Detected Not Detected
Toluene 0.098 0.38 2.7 10

.~..:.!.!?:!.~.~~~!.9.!.9.~!~?..~~ q.:9..~~ g.:.?? ~..C?!..~.~!~E~~.~ t:'!9.!P~.~~.~.t~.~ _
Tetrachloroethene 0.039 0.27 0.16 1.1
Ethyl Benzene 0.098 0.43 0.39 1.7
m,p-Xylene 0.098 0.43 1.4 6.4
o-Xylene 0.098 0.43 0.53 2.3

.~..:.~..!?!?..:!~!!.~~~!9.!.9.~!~.~.~~ _ 9..:9..~~ _ ~:.~!. _~_?!_~~.~:.~.~.~.~ ~.~!..~:!:.~.~:.~ .
trans-1,2-Dichloroethene 0.20 0.79 Not Detected Not Detected
Methyl tert-Butyl Ether 0.20 0.72 1.0 3.7

Container Type: 6 Liter Silonite Canister

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

111
96
101

Page 19 of 28

Method
Limits

70-130
70-130
70-130



AIR TOXICS LTD.
SAMPLE NAME: C 103 F SIN

ID#: 0203019-16A

EPA METHOD TQ-14 GC/MS SIM

FileName:

011. Factor:
x031313

2.01

Date of Collection: 2128/02

Date of Analysis: 3/13/02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.020 0.052 Not Detected Not Detected
1,1-Dichloroethene 0.020 0.081 Not Detected Not Detected
1,1-Dichloroethane 0.040 0.16 Not Detected Not Detected
cis-1,2-Dichloroethene 0.040 0.16 Not Detected Not Detected

.!.!.!.!.!.~.T..~.l~b!.2r.g.~!b~n~ 9..:9..~9. ~:.?? 9..:9..?? 9..:~.~ ..
Benzene 0.10 0.33 0.33 1.1
1,2-Dichloroethane 0.040 0.16 Not Detected Not Detected
Trichloroethene 0.040 0.22 Not Detected Not Detected
Toluene 0.10 0.38 0.97 3.7

.~..!.!!?~.!..~~~b!.C?!.9..~!b?..~~ _ 9..:9..~9.._ ~:.?? J:-!.C?.!..~~.~~g.~.~.9. ~C?! ..~~!~.~!~.~ ..
Tetrachloroethene 0.040 0.28 0.22 1.5
Ethyl Benzene 0.10 0.44 0.10 0.47
m,p-Xylene 0.10 0.44 0.35 1.6
o-Xylene 0.10 0.44 0.14 0.63

.~..!.~.!?!.?:!..~.!E~~b.I.C?!.9..~!b.?..~~ ~~~.~~ ~:.?~ _ ~.~~..~~~~.~.~~.~ ~~~g~~~.~.! ~.~ _
trans-1,2-Dichloroethene 0.20 0.81 Not Detected Not Detected
Methyl tert-Butyl Ether 0.20 0.74 0.66 2.4

Container Type: 6 Liter Silonite Canister

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

110
106
102

Page 200f28

Method
Limits

70-130
70-130
70-130



\
)

./

File Name:

Oil. Factor:

AIR TOXICS LTD.
SAMPLE NAME: E 103 F SIN

10#: 0203019-17A

EPA METHOD TO-I4 GClMS SIM

x031314

1.34

Date of Collection: 2128/02

Date of Analysis: 3/13/02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.013 0.035 Not Detected Not Detected
1,1-Dichloroethene 0.013 0.054 Not Detected Not Detected
1,1-Dichloroethane 0.027 0.11 Not Detected Not Detected
cis-1,2-Dichloroethene 0.027 0.11 Not Detected Not Detected

.1.!..!.!.!.~.IE~~t!.!9!.g.~~t!~.~~ g.:9..?!. .9.:.~.? 9..:9..~~ g.:~.? ..
Benzene 0.067 0.22 0.76 2.5
1,2-Dichloroethane 0.027 0.11 0.033 0.13
Trichloroethene 0.027 0.15 0.040 0.22
Toluene 0.067 0.26 3.2 12

.~.!..~..!.?.~.!..~~~~.!~!.g.~!~~.~~ g.:9..?!. g:.~.? ~.~! ..~~!~~.!~.~ ~..?~.P.~..!~.~.!~.~ ..
Tetrachloroethene 0.027 0.18 0.20 1.4
Ethyl Benzene 0.067 0.30 0.53 2.3
m,p-Xylene 0.067 0.30 2.4 10
o-Xylene 0.067 0.30 0.80 3.5

.~..!.~..!?!?.:!..~!:!:~~~.!g!..?..~!~~.~~ ~.:9..?!. ~:~.~ ~.~~ ..~~~~.?~~.~ ~..?~.p..~..~~.?..~~.~ ..
trans-1,2-Dichloroethene 0.13 0.54 Not Detected Not Detected
Methyl tert-Butyl Ether 0.13 0.49 1.4 5.3

Container Type: 6 Liter Silonite Canister

J
/

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

112
107
108

Page 21 of28

Method
Limits

70-130
70-130
70-130



AIR TOXICS LTD.
SAMPLE NAME: E 103 F SIN Duplicate

ID#: 0203019-17AA

EPA METHOD TO-I4 Gell\1S SIM

r

\----./

File Name:

Oil. Factor:
x031315

1.34
Date of Collection: 2128/02

Date of Analysis: 3/13/02

RDt. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.013 0.035 Not Detected Not Detected
1,1-Dichloroethene 0.013 0.054 Not Detected Not Detected
1,1-Dichloroethane 0.027 0.11 Not Detected Not Detected
cis-1,2-Dichloroethene 0.027 0.11 Not Detected Not Detected

.!.t.!.!.!.~.!!.~~b.I.2:.g.~!b?n~ ~.:~.?!. 2:.~.? ~.~o..?~ ~.:~g ..
Benzene 0.067 0.22 0.80 2.6
1,2-Dichloroethane 0.027 0.11 0.032 0.13
Trichloroethene 0.027 0.15 0.035 0.19
Toluene 0.067 0.26 3.1 12

.!.!.!.!~.:!..~i~~.~9!g.!::~~?.~~ ~.:~.?!. 2:.~.? ~.!?~.~.~.~~.~.~.~.9. ~.!?!..~!::~~g.~.~.~ ..
Tetrachloroethene 0.027 0.18 0.19 1.3
Ethyl Benzene 0.067 0.30 0.49 2.2
m,p..Xylene 0.067 0.30 2.2 9.5
o..Xylene 0.067 0.30 0.71 3.1

.!.!.!!~.!.?:!..!::!E~~.~.~!?:.g.!::!~ ..~.~~ ~.:??!.. ~:.~.?. _~~~..~~~~.~~~.~ _~.~~..~~~~.~.~~.~ ..
trans-1,2..Dichloroethene 0.13 0.54 Not Detected Not Detected
Methyl tert-Butyl Ether 0.13 0.49 1.3 4.8

Container Type: 6 Liter Silonite Canister

r "-
,

J
/

Surrogates

1,2..Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

122
110
104

Page 220f28

Method
Limits

70-130
70-130
70-130



)

AIR TOXICS LTD.
SAMPLE NAME: Lab Blank

10#: 0203019-18A

EPAMETHODTO-14 GClMSSlM

File Name:

Oil. Factor:

w031207

1.00

Date of Collection: NA

Date of Analysis: 3/12102

j
/

RDt. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.010 0.026 Not Detected Not Detected
1,1-Dichloroethene 0.010 0.040 Not Detected Not Detected
1,1-Dichloroethane 0.020 0.082 Not Detected Not Detected
cis-1,2-Dichloroethene 0.020 0.080 Not Detected Not Detected

.1.!..!.!.!.~.I.f.i.~b.I.2!.9..~~b~.!}~ 9..:9..?9. .9.:.~ ..! ~.~~.P~~~E~~.9 ~.~.~.P~.~~.~.~.~.~ .
Benzene 0.050 0.16 Not Detected Not Detected
1,2-Dichloroethane 0.020 0.082 Not Detected Not Detected
Trichloroethene 0.020 0.11 Not Detected Not Detected
Toluene 0.050 0.19 Not Detected Not Detected

.~..!.~..!~.~.!.E~~~!.~!.g.!::~~?.~~ 9..:9..?9. 9.:_~..! ~~~.P~~~g.~~.9 ~.~.~..!?~~~.9.t.~.9 ..
Tetrachloroethene 0.020 0.14 Not Detected Not Detected
Ethyl Benzene 0.050 0.22 Not Detected Not Detected
m,p-Xylene 0.050 0.22 Not Detected Not Detected
a-Xylene 0.050 0.22 Not Detected Not Detected

.1..!.1..!~.!.?=!..!::!~~~~.~~!.E?!::!~?.~~ ~.:~.~~ ~:..~.~ ~~~..~~~~.~.~~.~ ~..?.~..~~~~~.~.~.~ .
trans-1,2-Dichloroethene 0.10 0.40 Not Detected Not Detected
Methyl tert-Butyl Ether 0.10 0.37 Not Detected Not Detected

Container Type: NA· Not Applicable

"\
)

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

103
100
100

Page 23 of28

Method
Limits

70-130
70-130
70-130



AIR TOXIes LTD.
SAMPLE NAME: Lab Blank

10#: 0203019-188

EPAMETHODTo-14 GC/MSSIM

( )
'--~

File Name:

Oil. Factor:
w031305

1.00

Date of Collection: NA

Date of Analysis: 3/13/02

RDt. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.010 0.026 Not Detected Not Detected
1,1-Dichloroethene 0.010 0.040 Not Detected Not Detected
1,1-Dichloroethane 0.020 0.082 Not Detected Not Detected
cis-1,2-Dichloroethene 0.020 0.080 Not Detected Not Detected

.~..t.!.!.!.7.:r~~!?b.I.~!.g.~~b.~.~~ 2.:2.~2 g.:.~ ..~ ~.9.!.P.!::.~!::.~.~.7..~ t~9.!.P!::!!::.~.~.7..~ ..
Benzene 0.050 0.16 Not Detected Not Detected
1,2-Dichloroethane 0.020 0.082 Not Detected Not Detected
Trichloroethene 0.020 0.11 Not Detected Not Detected
Toluene 0.050 0.19 Not Detected Not Detected

.~..~.!:?:!..~.~!?~.~9.:..?-~!~.a..~!:: 2.:2.~2 _ Q:.~..~ ~9.! ..~..~!!::g!~.~ ~9.!.P!::.~7.g.~7..9. ..
Tetrachloroethene 0.020 0.14 Not Detected Not Detected
Ethyl Benzene 0.050 0.22 Not Detected Not Detected
m,p-Xylene 0.050 0.22 Not Detected Not Detected
a-Xylene 0.050 0.22 Not Detected Not Detected

.~..!.~.!?!?:!..~!E~!?..~.~9.:..?-!::!~.a. ..~!:: _ _ ~.:~~~ _ ~:.~.~ ~.~~..~.~.~~.~~.~.~ ~~~..~~~~.~~~.~ _
trans-1,2-Dichloroethene 0.10 0.40 Not Detected Not Detected
Methyl tert-Butyl Ether 0.10 0.37 Not Detected Not Detected

Container Type: NA • Not Applicable

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

104
100
101

Page 24 of 28

Method
Limits

70-130
70-130
70-130



\
)

./

AIR TOXICS LTD.
SAMPLE NAME: Lab Blank

10#: 0203019-18C

EPA METHOD TO-14 GCIMS SIM

File Name:

Dil. Factor:
x031307

1.00

Date of Collection: NA

Date of Analysis: 3/13/02

Rot. Limit Rot. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.010 0.026 Not Detected Not Detected
1,1-Dichloroethene 0.010 0.040 Not Detected Not Detected
1,1-Dichloroethane 0.020 0.082 Not Detected Not Detected
cis-1,2-Dichloroethene 0.020 0.080 Not Detected Not Detected

.t!.~..!.1.:!.r.l~b.!9!.g~~b.?n~ _ _ 9..:9..?9. 9.:.~ ..! ~.!?!..~.~!~.~.!~.~ ~.!?!.g~.! ~.~.!~.9. .
Benzene 0.050 0.16 Not Detected Not Detected
1,2-Dichloroethane 0.020 0.082 Not Detected Not Detected
Trichloroethene 0.020 0.11 Not Detected Not Detected
Toluene 0.050 0.19 Not Detected Not Detected

.1.!.1..!?~.!.~.~~~.~!?.!.g.!::~~.~.~~ .9..:9..?9. g:.~ ..! ~.!?~.g~!~.~.!~.~._ ~.!?.!..~~~~g.!~.~ .
Tetrachloroethene 0.020 0.14 Not Detected Not Detected
Ethyl Benzene 0.050 0.22 Not Detected Not Detected
m,p-Xylene 0.050 0.22 Not Detected Not Detected
a-Xylene 0.050 0.22 Not Detected Not Detected

.1..!.1..!.?!.?.:!.~~~~~.~!!?.!.g.!::~~~.~~ _ ~.:~.?~ _ ~:.~.~ ~.~!..~~!:.~.~.~.~ _ ~.~!..~~!:.~.~:.~_ _.
trans-1,2-Dichloroethene 0.10 0.40 Not Detected Not Detected
Methyl tert-Butyl Ether 0.10 0.37 Not Detected Not Detected

Container Type: NA - Not Applicable

1
/

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

119
87
85

Page 25 of28

Method
Limits

70-130
70-130
70-130



AIR TOXIes LTD.
SAMPLE NAME: LCS

10#: 0203019-19A

EPA METHOD TO-14 GCIMS SIM

File Name:

Oil. Factor:
w031204

1.00
Date of Collection: NA
Date of Analysis: 3/12102

RDt. Limit Rpt. Limit
Compound (ppbv) (uG/m3) %Recovery

Vinyl Chloride 0.010 0.026 88
1,1-Dichloroethene 0.010 0.040 87
1,1-Dichloroethane 0.020 0.082 94
cis-1,2-Dichloroethene 0.020 0.080 83

.~..!.!.!.!.7.T.E.(~b.I.Q!.g.~~b.~n~ 9..:9..?9. ~:.~..! ~.? .
Benzene 0.050 0.16 83
1,2-Dichloroethane 0.020 0.082 88
Trichloroethene 0.020 0.11 87
Toluene 0.050 0.19 86

.~..!.!.!?.7..~!..~~b!.9!g.~!b~.!:1~ _ 9..:9..?9. ~:.~..~ ~.~ _ ..
Tetrachloroethene 0.020 0.14 89
Ethyl Benzene 0.050 0.22 92
m,p-Xylene 0.050 0.22 94
o-Xylene 0.050 0.22 105

.~..!.~..!?!?..:!..~.!~~~.~.~Q!.g ..~!b.~.!:1~ 9..:9..?~_ __ ~:.~.~ _ ~.~ ..
trans-1,2-Dichloroethene 0.10 0.40 103
Methyl tert-Butyl Ether 0.10 0.37 83

Container Type: NA - Not Applicable

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

100
100
100

Page 260f28

Method
Limits

70-130
70·130
70-130



\

)

AIR TOXIes LTD.
SAMPLE NAME: LCS

10#: 0203019-198

EPA METHOD TQ-14 GCIMS SIM

File Name:

Oil. Factor:
w031303

1.00
Date of Collection: NA

Date of Analysis: 3/13102

Rot. Limit Rpt. Limit
Compound (ppbv) (uG/m3) %Recovery

Vinyl Chloride 0.010 0.026 92
1,1-Dichloroethene 0.010 0.040 89
1,1-Dichloroethane 0.020 0.082 96
cis-1,2-Dichloroethene 0.020 0.080 86

.~..!.1.!.!.:!E~~b.I.C?!.2.~!b~n~ 9..:p..?9. _ ~:.~..! ~.9..~ .
Benzene 0.050 0.16 85
1,2-Dichloroethane 0.020 0.082 93
Trichloroethene 0.020 0.11 90
Toluene 0.050 0.19 88

.~..!.~..!?:!.~.~~~!'?.!.~.~!~~.~~ 9..:p..?9. ~:.~ ..! _ _~.!. _ ..
Tetrachloroethene 0.020 0.14 94
Ethyl Benzene 0.050 0.22 95
m,p-Xylene 0.050 0.22 98
o-Xylene 0.050 0.22 110

.~..!.~..!?!?:!.~!!.~..~~.~C?.!.~.~!~.?..~~ _ ~.:~.~~ ~:~.~ _ _ ~.~.~ ..
trans-1,2-Dichloroethene 0.10 0.40 106
Methyl tert-Butyl Ether 0.10 0.37 86

Container Type: NA· Not Applicable

)
./

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

100
100
101

Page 270f28

Method
Limits

70-130
70-130
70-130



AIR TOXIes LTD.
SAMPLE NAME: LCS

10#: 0203019-19C

EPA METHOD TO-14 GCIMS SIM

File Name:

Oil. Factor:
x031305

1.00
Date of Collection: NA

Date of Analysis: 3/13/02

Rot. Limit Rot. Limit
Compound (ppbv) (uG/m3) %Recovery

Vinyl Chloride 0.010 0.026 105
1,1-Dichloroethene 0.010 0.040 93
1,1-Dichloroethane 0.020 0.082 100
cis-1,2-Dichloroethene 0.020 0.080 88

.1..!.1.!.1.7.IE.l~b.~~Eg.~!b.~.!}~ _ ~.:~.?~ q:.~..1 ~.~.~ .
Benzene 0.050 0.16 84
1,2-Dichloroethane 0.020 0.082 102
Trichloroethene 0.020 0.11 88
Toluene 0.050 0.19 80

.~..!.!.!?:..~.~~~~.I.~!.9...'::~~~.~~ ~.:~.?~ q:.~..~ ~g.! ..
Tetrachloroethene 0.020 0.14 93
Ethyl Benzene 0.050 0.22 86
m,p-Xylene 0.050 0.22 100
o-Xylene 0.050 0.22 111

.!.!.!.!?!.?.~..T~!E~~.~I.~!.9..~~~.?..~~ ~.:~.?~ ~:.~.~ _ ~.!. ..
trans-1,2-Dichloroethene 0.10 0.40 109
Methyl tert-Butyl Ether 0.10 0.37 83

Container Type: NA - Not Applicable

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

116
93
103

Page 28of28

Method
Limits

70-130
70-130
70-130



.,.,.".~." .. ,,," .,

o

Tum Around Timo:

~Norma,
o RllSh ---::7

~p;;C;-rY

Cnnlstcr PrcSS1.Jrl} I Vacuum
'~'I F.ni'll .. - :·Rq.C~IliI;::

". _._.... . -------+-------'-'r-&--+--""'--'--'-+-'-'-..,.......,...,.=-"I

Project 1n'0:

t\O.N~S~
PrOject tJ. -B_.531.oB
Pfcjeci NarT'2 W;t.GM r>.;'\.04.

\Ji~~~

o

Analyses Ret:\uested

y :I+--:::c'----"-'l.\-J--------J>5il,~~ Ll _ ....::30
---I- ::. 3o.~

-0

ConlilclPerson ~~J\V\\~MU5 .
COrf1P,dny "SC-f?t '\3f\'J\rtK\~~ ...... _
Addles!> 005M(~ fu.-~ ..ytn..City M~-St"t\,Jc..A. ~p.Clllla/t
Pnone5lD yens 994 I x:a3.L._ fA;.: 5l0~.~H~5_~IOj ._

Col/ected.Byrsgrti.:tl.. b4"~~~"'--,J'-1t:J?~ -

o



o o

,Pro}ec1lnro:
1';0. It· £, 53eo'~
ipr;,j9~1A 'e 53(0'0 _

Pf6j~ct Natnl:USC.r:dfur,in!\
\}i\\()S~

Tum Around Time:

ptNOrrtrJ.1
URU5h ...... ,.. __ ...

.SpE!Clf)'

o

··l1ib::...· ON 'ot""f Canister Preswre,/Vacuum·'
.>t01U;'AeldsamPfc I.D. ::>,;'";};;;~ Tl"lf;j..~ . Analyses Requested ln~L:i1 I Anal F;:$OOSIP(,

.-, ,. ''''-,'

.. :'
,--- , ..--- "--'- ,-·---------------+-----+---+-,.;,:;;;;;",.,.;,.,;..:,..cl

~:' ::"": '~.:



:
./

,
\

...

Air Toxics Ltd. Introduces the Electronic Report

Thank you for choosing Air Toxies Ltd. To better serve our customers, we are providing your report by
e-mail. This document is provided in Portable Document Format which can be viewed with Acrobat Reader
by Adobe.

This electronic report includes the following:

• Work order Summary;

• Laboratory Narrative;

• Results; and

• Chain of Custody (copy).

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630

(916) 985-1000 .FAX (916) 985-1020
Hours 8:00 A.M to 6:00 P.M. Pacific

E-mail to:samplereceiving@airtoxics.com



@ AIR TOXIes LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER #: 0204445

Work Order Summary

CLIENT: Mr. Chuck Siu BILL TO: Mr. Chuck Siu
SCA Environmental, Inc. SCA Environmental, Inc.
80 Grand Avenue 80 Grand Avenue
Fourth Floor Fourth Floor
Oakland, CA 94612 Oakland, CA 94612

PHONE: 510-465-9944 P.O. # B5454

FAX: 510-465-9109 PROJECT # B5454 USCG Air Sampling

DATE RECEIVED: 4/20/2002 CONTACT: Karen Burden
DATE COMPLETED: 5/6/2002

RECEIPT
FRACTION # NAME TEST VAC.IPRES.

OIA IN2000AKOL TO-14-S 7.0"Hg
02A CN2000AKOL TO-14-S 5.0"Hg

03A IN 2000EKOL TO-14-S 7.0"Hg
04A CN2000EKOL TO-14-S 7.0"Hg
05A IN 2002CKOL TO-14-S 1l.5 "Hg "\06A CN2002CKOL TO-14-S 10.5 "Hg

07A IN2004CKOL TO-14-S 7.5"Hg .~.'

08A CN2004CKOL TO-14-S 5.5 "Hg
09A BKGSE TO-14-S 6.0"Hg
1OA(cancelled) BKGW TO-14-S 29.0"Hg

llA 1R2006BKOL TO-14-S 6.5 "Hg
12A CR2006BKOL TO-14-S 12.0"Hg
13A 1R2006EKOL TO-14-S 7.5 "Hg
14A CR2006EKOL TO-14-S 2.0"Hg

15A 1R2008DKOL TO-14-S 9.0"Hg
16A CR2008DKOL TO-14-S 8.0"Hg
17A 1R20lOCKOL TO-14-S 7.0"Hg

17AA IR 20lOC KOL Duplicate TO-14-S 7.0"Hg
18A CR20lOCKOL TO-14-S 7.0"Hg
18AA CR 20lOC KOL Duplicate TO-14-S 7.0"Hg

Coninued on next page

180 BLUE RAVINE ROAD. SUITE B FOLSOM. CA • 95630
(916) 985-1000. (800) 985-5955. FAX (916) 985-1020
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'\ @ AIR TOXICS LTD.
_oj

AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER #: 0204445

Work Order Summary

CLIENT: Mr. Chuck Siu BILL TO: Mr. Chuck Siu
SCA Environmental, Inc. SCA Environmental, Inc.
80 Grand Avenue 80 Grand Avenue
Fourth Floor Fourth Floor
Oakland, CA 94612 Oakland, CA 94612

PHONE: 510-465-9944 P.O. # B5454

FAX: 510-465-9109 PROJECT # B5454 USCG Air Sampling
DATE RECEIVED: 4/20/2002

CONTACT: Karen Burden
DATE COMPLETED: 51612002

RECEIPT
FRACTION # NAME TEST VAC.lPRES.

19A Lab Blank TO-I4-S NA
19B Lab Blank TO-I4-S NA
19C Lab Blank TO-I4-S NA
20A LCS TO-I4-S NA
20B LCS TO-I4-S NA
20C LCS TO-I4-S NA

CERTIFIED BY:

Laboratory Director

DATE: _05_10_6_10_2 _

Certfication numbers: CA ELAP - 1149, NYNELAP - 11291, UT ELAP - E-217, LA - AI 30763
Name of Accrediting Agency: NELAP/Florida Department ofHealth, Scope ofApplication: Clean Air Act,

Accreditation number: E87680, Effective date: 01/01/02, Expiration date: 06/30102

Air Toxics Ltd. certifies that the test results contained in this report meet all requirements of the NELAC standards

This report shall not be reproduced, except in full, without the written approval of Air Toxics Ltd.

180 BLUE RAVINE ROAD. SUITE B FOLSOM. CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

Page 20f29



LABORATORYNARRATNE
TO-14SIM

seA Environmental, Inc.
Workorder# 0204445

Sixteen 6 Liter Smnma Canister (SIM Certified) and Two 6 Liter Silonite Canister samples were received on
April 19,2002. The laboratory perfonned analysis via EPA Method TO-14/15 using GC/MS in the SIM
acquisition mode. The method involves concentrating up to 0.5 liters of air. The concentrated aliquot is then
flash vaporized and swept through a water management system to remove water vapor. Following
dehumidification, the sample passes directly into the GC/MS for analysis. See the data sheets for the
reporting limits for each compound.

Method modifications taken to run these samples include:

Requirement TO-14llS SIM ATL Modifications

Sampling/concentrator system Nafion Drier Multisorbent concentrator

Canister cleaning - clean air Cryogenic Trap Use ofHumidified UHP Air
supply

Canister certification Pressurize w/humidified Pressurize w/dry UHP nitrogen
zero air.

Sample load volume 400mL Up to 0.5 liter

Blank Humid air blank Dry air blank for low level analysis.

Blank acceptance criteria <0.2ppbv <DL

BFB absolute abundance criteria Within 10% of that CCV surrogate recoveries demonstrate stability from one
from previous day. day to the next

BFB acceptance criteria CLP protocol SW-846 protocol

Concentration ofIS spike Not specified IOppbv

Dilutions for initial calibration Dynamic dilutions or Syringe dilutions
static using canisters

Flow rates/operating parameters Not specified Optimized. See procedures section.

ICAL RRF %RSD acceptance Not specified 30% or less for standard compounds, 40% or less for
criteria non-standard and polar compounds

IS recoveries Within 40% ofmean Within 40% ofCCV recoveries for blank and samples.
over ICAL for blanks,
and w/in 40% of daily
CCV for samples.

IS RTs Within .33 min from Within 0.5 min. ofRT in daily CCV
most recent calibration
(either ICAL or daily)

DailyCCV 70-130% Standard compounds:70 - 130% for at least 90%;
Non-standard and polar compounds: 60 - 140% for at least
80%

RF for quantitation FromlCAL FromlCAL

Canister leak check 24 hour, positive 20 minute, vacuum check
pressure

MSD scan range 35 -300amu 35 -350amu

Page 30f29
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Requirement TO-14llS SIM ATL Modifications

Canister cleaning - clean air Cryogenic Trap Use ofHumidified UHP Air
supply

Canister certification Pressurize w/humidified Pressurize w/dry UHP nitrogen
zero air.

Sampling/concentrator system Nafion Drier Multisorbent concentrator

Receiving Notes

BKGW was cancelled per client's request.

Canister sample CR 2006E KOL was received at < 2.5" Hg despite the use of a flow controller for
collection.

Analytical Notes

There were no analytical discrepancies.

Definition of Data Qualifying Flags

/ Six qualifiers may have been used on the data analysis sheets and indicates as follows:
B - Compound present in laboratory blank greater than reporting limit (background subtraction nol

performed).
J - Estimated value.
E - Exceeds instrument calibration range.
S - Saturated peak.
Q - Exceeds quality control limits.
U - Compound analyzed for but not detected above the reporting limit

File extensions may have been used on the data analysis sheets and indicates
as follows:
a-File was requantified
b-File was quantified by a second colmnn and detector
rI-File was requantified for the purpose ofreissue

)
Page 40f29



AIR TOXIes LTD.
SAMPLE NAME: IN 2000A KOL

ID#: 0204445-01A

EPA METHOD TQ-14 GC/MS SIM

File Name: w042911 Date of Collection: 4119/02
Oil. Factor: 1.75 Date of Analysis: 4129/02

Rot. Limit Rot. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.018 0.045 Not Detected Not Detected

1,1-Dichloroethene 0.018 0.070 Not Detected Not Detected

1,1-Dichloroethane 0.035 0.14 Not Detected Not Detected

cis-1,2-Dichloroethene 0.035 0.14 Not Detected Not Detected

1,1,1-Trichloroethane 0.035 0.19 0.044 0.24

Benzene 0.088 0.28 0.18 0.58

1,2-Dichloroethane 0.035 0.14 0.048 0.20
Trichloroethene 0.035 0.19 Not Detected Not Detected

Toluene 0.088 0.34 1.7 6.6

1,1,2-Trichloroethane 0.035 0.19 Not Detected Not Detected

Tetrachloroethene 0.035 0.24 0.043 0.30

Ethyl Benzene 0.088 0.39 0.15 0.67

m,p-Xylene 0.088 0.39 0.55 2.4

o-Xylene 0.088 0.39 0.17 0.77 /' '.
1,1,2,2-Tetrachloroethane 0.035 0.24 Not Detected Not Detected

"---0'
J

trans-1,2-Dichloroethene 0.18 0.70 Not Detected Not Detected

Methyl tert-Butyl Ether 0.18 0.64 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)
Method

Surrogates %Recovery Limits

1,2-Dichloroethane-d4 126 70-130

Toluene-d8 100 70-130

4-Bromofluorobenzene 115 70-130
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AIR TOXIes LTD.
SAMPLE NAME: eN 2000A KOL

10#: 0204445-02A

EPAMETHODTQ-14 GClMSSlM

File Name: w043007 Date of Collection: 4119/02
Oil. Factor: 1.61 Date of Analysis: 4130/02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.016 0.042 Not Detected Not Detected

1,1-Dichloroethene 0.016 0.065 Not Detected Not Detected

1,1-Dichloroethane 0.032 0.13 Not Detected Not Detected

cis-1,2-Dichloroethene 0.032 0.13 Not Detected Not Detected

1,1,1-Trichloroethane 0.032 0.18 0.049 0.27

Benzene 0.080 0.26 0.20 0.66
1,2·Dichloroethane 0.032 0.13 0.040 0.16

Trichloroethene 0.032 0.18 Not Detected Not Detected
Toluene 0.080 0.31 4.0 15

1,1,2-Trichloroethane 0.032 0.18 Not Detected Not Detected

Tetrachloroethene 0.032 0.22 0.039 0.27

Ethyl Benzene 0.080 0.36 0.12 0.52

m,p-Xylene 0.080 0.36 0.30 1.3

o-Xylene 0.080 0.36 0.14 0.60

J 1,1,2,2-Tetrachloroethane 0.032 0.22 Not Detected Not Detected

trans-1,2-Dichloroethene 0.16 0.65 Not Detected Not Detected

Methyl tert-Butyl Ether 0.16 0.59 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)
Method

Surrogates %Recovery Limits

1,2-Dichloroethane-d4 124 70-130

Toluene-d8 97 70-130

4-Bromofluorobenzene 119 70-130

I
./
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AIR TOXICS LTD.
SAMPLE NAME: IN 2000E KOL

10#: 0204445-03A

EPA METHOD TQ-14 GCIMS SIM

File Name: w042913 Date of Collection: 4119/02
Oil. Factor: 1.75 Date of Analysis: 4129/02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.018 0.045 Not Detected Not Detected
1,1-Dichloroethene 0.018 0.070 Not Detected Not Detected
1,1-Dichloroethane 0.035 0.14 Not Detected Not Detected
cis-1,2-Dichloroethene 0.035 0.14 Not Detected Not Detected
1,1,1-Trichloroethane 0.035 0.19 0.045 0.25
Benzene 0.088 0.28 0.27 0.89
1,2-Dichloroethane 0.Q35 0.14 0.058 0.24
Trichloroethene 0.035 0.19 Not Detected Not Detected
Toluene 0.088 0.34 0.51 1.9
1,1,2-Trichloroethane 0.035 0.19 Not Detected Not Detected
Tetrachloroethene 0.035 0.24 0.040 0.28
Ethyl Benzene 0.088 0.39 Not Detected Not Detected
m,p-Xylene 0.088 0.39 0.14 0.60
a-Xylene 0.088 0.39 Not Detected Not Detected ,r

1,1,2,2-Tetrachloroethane 0.035 0.24 Not Detected Not Detected i /'-.-"trans-1,2-Dichloroethene 0.18 0.70 Not Detected Not Detected
Methyl tert-Butyl Ether 0.18 0.64 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

Method
Surrogates %Recovery Limits

1,2-Dichloroethane-d4 127 70-130
Toluene-d8 100 70-130
4-Bromofluorobenzene 119 70-130

," ".
\.

:
.-"
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AIR TOXICS LTD.
SAMPLE NAME: eN 2000E KOL

ID#: 0204445-04A

EPAMETHODTO-14 GClMSSIM

File Name:

Oil. Factor:
w042914

1.75
Date of Collection: 4119/02
Date of Analysis: 4/29/02

Compound

Vinyl Chloride
1,1-Dichloroethene
1,1-Dichloroethane

cis-1,2-Dichloroethene
1,1,1-Trichloroethane
Benzene

1,2-Dichloroethane
Trichloroethene
Toluene

1,1,2-Trichloroethane

Tetrachloroethene
Ethyl Benzene
m,p-Xylene
a-Xylene

1,1,2,2-Tetrachloroethane

trans-1,2-Dichloroethene
Methyl tert-Butyl Ether

Rot. Limit
(ppbv)

0.018
0.018

0.035
0.035
0.035

0.088
0.035

0.035
0.088
0.035
0.035

0.088
0.088
0.088

0.035

0.18

0.18

Rpt. Limit
(uG/m3)

0.045

0.070
0.14
0.14
0.19

0.28
0.14
0.19
0.34

0.19
0.24
0.39
0.39

0.39
0.24

0.70
0.64

Amount
(ppbv)

Not Detected
Not Detected

Not Detected
Not Detected

0.046

0.15
0.054

Not Detected
0.32

Not Detected

0.041
Not Detected

0.15
Not Detected

Not Detected

Not Detected
Not Detected

Amount
(uG/m3)

Not Detected

Not Detected
Not Detected

Not Detected
0.26

0.48
0.22

Not Detected
1.2

Not Detected
0.28

Not Detected
0.68

Not Detected
Not Detected

Not Detected
Not Detected

,
/

Container Type: 6 Liter Summa Canister (SIM Certified)

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

129
100
115

Method
Limits

70-130
70-130
70-130
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AIR TOXIes LTD.
SAMPLE NAME: IN 2002C KOL

10#: 0204445-05A

EPA METHOD TO-14 GCIMS SIM

File Name: w042915 Date of Collection: 4119/02
Oil. Factor: 2.17 Date of Analysis: 4129/02

Rot. Limit Rot. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.022 0.056 Not Detected Not Detected
1,1-Dichloroethene 0.022 0.087 Not Detected Not Detected

1,1-Dichloroethane 0.043 0.18 Not Detected Not Detected
cis-1,2-Dichloroethene 0.043 0.17 Not Detected Not Detected
1,1,1-Trichloroethane 0.043 0.24 0.048 0.26
Benzene 0.11 0.35 0.20 0.65
1,2-Dichloroethane 0.043 0.18 0.057 0.23
Trichloroethene 0.043 0.24 Not Detected Not Detected
Toluene 0.11 0.42 0.45 1.7
1,1,2-Trichloroethane 0.043 0.24 Not Detected Not Detected

Tetrachloroethene 0.043 0.30 Not Detected Not Detected
Ethyl Benzene 0.11 0.48 Not Detected Not Detected
m,p-Xylene 0.11 0.48 0.12 0.51
o-Xylene 0.11 0,48 Not Detected Not Detected "-

1,1,2,2-Tetrachloroethane 0.043 0.30 Not Detected Not Detected \. )
0.22 0.87 Not Detected Not Detected

~-'

trans-1,2-Dichloroethene
Methyl tert-Butyl Ether 0.22 0.80 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

Method
Surrogates %Recovery Limits

1,2-Dichloroethane-d4 125 70-130
Toluene-d8 98 70-130

4-Bromofluorobenzene 121 70-130
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AIR TOXICS LTD.
SAMPLE NAME: CN 2002C KOL

ID#: 0204445-06A

EPAMETHODTO-14 GC/MSSIM

FileName: w042916 Date of Collection: 4119/02
Oil. Factor: 2.06 Date of Analysis: 4129/02

RDt. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.021 0.054 Not Detected Not Detected

1,1-Dichloroethene 0.021 0.083 Not Detected Not Detected

1,1-Dichloroethane 0.041 0.17 Not Detected Not Detected

cis-1,2-Dichloroethene 0.041 0.17 Not Detected Not Detected

1,1,1-Trichloroethane 0.041 0.23 0.046 0.26

Benzene 0.10 0.33 0.14 0.45
1,2-Dichloroethane 0.041 0.17 0.063 0.26
Trichloroethene 0.041 0.22 Not Detected Not Detected
Toluene 0.10 0.39 9.0 34
1,1,2-Trichloroethane 0.041 0.23 Not Detected Not Detected

Tetrachloroethene 0.041 0.28 0.16 1.1

Ethyl Benzene 0.10 0.45 0.53 2.3

m,p-Xylene 0.10 0.45 1.6 7.0

o-Xylene 0.10 0.45 0.56 2.4

: 1,1,2,2-Tetrachloroethane 0.041 0.29 Not Detected Not Detected
."

0.21 0.83 Not Detected Not Detectedtrans-1,2-Dichloroethene
Methyl tert-Butyl Ether 0.21 0.75 Not Detected Not Detected

Container Type: 6 Liter Silonite Canister
Method

Surrogates %Recovery Limits

1,2-Dichloroethane-d4 127 70-130

Toluene-d8 103 70-130

4-Bromofluorobenzene 126 70-130
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AIR TOXIes LTD.
SAMPLE NAME: IN 2004C KOL

ID#: 0204445-07A

EPAMETHODTD-14 GC/MSSIM

File Name: w042917 Date of Collection: 4/19/02
Oil. Factor: 1.79 Date of Analysis: 4129/02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.018 0.046 Not Detected Not Detected

1,1-Dichloroethene 0.018 0.072 Not Detected Not Detected

1,1-Dichloroethane 0.036 0.15 Not Detected Not Detected

cis-1,2-Dichloroethene 0.036 0.14 Not Detected Not Detected

1,1,1-Trichloroethane 0.036 0.20 0.045 0.25

Benzene 0.090 0.29 0.16 0.51
1,2-Dichloroethane 0.036 0.15 0.054 0.22
Trichloroethene 0.036 0.20 Not Detected Not Detected
Toluene 0.090 0.34 0.29 1.1
1,1,2-Trichloroethane 0.036 0.20 Not Detected Not Detected

Tetrachloroethene 0.036 0.25 Not Detected Not Detected

Ethyl Benzene 0.090 0.39 Not Detected Not Detected

m,p-Xylene 0.090 0.40 0.11 0.49

o-Xylene 0.090 0.40 Not Detected Not Detected ..

1,1,2,2-Tetrachloroethane 0.036 0.25 Not Detected Not Detected /.
~....

trans-1,2-Dichloroethene 0.18 0.72 Not Detected Not Detected

Methyl tert-Butyl Ether 0.18 0.66 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

Method
Surrogates %Recovery Limits

1,2-Dichloroethane-d4 125 70-130

Toluene-d8 99 70-130

4-Bromofluorobenzene 120 70-130
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AIR TOXICS LTD.
SAMPLE NAME: CN 2004C KOL

ID#: 0204445-08A

EPAMETHODTO-14 GClMSSIM

File Name: w042918 Date of Collection: 4119/02
Oil. Factor: 1.64 Date of Analysis: 4/29/02

Rot. Limit Rot. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.016 0.043 Not Detected Not Detected

1,1-Dichloroethene 0.016 0.066 Not Detected Not Detected

1,1-Dichloroethane 0.033 0.13 Not Detected Not Detected

cis-1,2-Dichloroethene 0.033 0.13 Not Detected Not Detected

1,1,1-Trichloroethane 0.033 0.18 0.051 0.28

Benzene 0.082 0.27 0.14 0.45
1,2-Dichloroethane 0.033 0.13 0.035 0.14
Trichloroethene 0.033 0.18 Not Detected Not Detected
Toluene 0.082 0.31 0.34 1.3
1,1,2-Trichloroethane 0.033 0.18 Not Detected Not Detected

Tetrachloroethene 0.033 0.23 0.040 0.28

Ethyl Benzene 0.082 0.36 Not Detected Not Detected

m,p-Xylene 0.082 0.36 0.11 0.48

'0 o-Xylene 0.082 0.36 Not Detected Not Detected
! 1,1,2,2-Tetrachloroethane 0.033 0.23 Not Detected Not Detected

trans-1,2-Dichloroethene 0.16 0.66 Not Detected Not Detected
Methyl tert-Butyl Ether 0.16 0.60 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)
Method

Surrogates %Recovery Limits

1,2-Dichloroethane-d4 120 70-130

Toluene-d8 97 70-130

4-Bromofluorobenzene 120 70-130
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AIR TOXICS LTD.
SAMPLE NAME: BKGSE

ID#: 0204445-09A

EPA METHOD TO-14 GCIMS SIM

File Name: w043008 Date of Collection: 4119/02
011. Factor: 1.68 Date of Analysis: 4130/02

Rot. Limit Rot. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.017 0.044 0.037 0.096

1,1-Dichloroethene 0.017 0.068 Not Detected Not Detected

1,1-Dichloroethane 0.034 0.14 Not Detected Not Detected

cis-1,2-Dichloroethene 0.034 0.14 Not Detected Not Detected

1,1,1-Trichloroethane 0.034 0.19 0.047 0.26

Benzene 0.084 0.27 0.15 0.48
1,2-Dichloroethane 0.034 0.14 0.052 0.22

Trichloroethene 0.034 0.18 Not Detected Not Detected

Toluene 0.084 0.32 0.41 1.6
1,1,2-Trichloroethane 0.034 0.19 Not Detected Not Detected

Tetrachloroethene 0.034 0.23 0.038 0.26

Ethyl Benzene 0.084 0.37 Not Detected Not Detected

m,p-Xylene 0.084 0.37 0.11 0.49

a-Xylene 0.084 0.37 Not Detected Not Detected .' "

1,1,2,2-Tetrachloroethane 0.034 0.23 Not Detected Not Detected
..~j

trans-1,2-Dichloroethene 0.17 0.68 Not Detected Not Detected

Methyl tert-Butyl Ether 0.17 0.62 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)
Method

Surrogates %Recovery Limits

1,2-Dichloroethane-d4 126 70-130

Toluene-d8 100 70-130

4-Bromofluorobenzene 118 70-130
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AIR TOXICS LTD.
SAMPLE NAME: IR 20068 KOL

ID#: 0204445-11A

EPA METHOD TQ-14 GClMS SIM

File Name: w043009 Date of Collection: 4119/02
Oil. Factor: 1.71 Date of Analysis: 4/30102

RDt. Limit RDt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.017 0.044 Not Detected Not Detected

1,1-Dichloroethene 0.017 0.069 Not Detected Not Detected

1,1-Dichloroethane 0.034 0.14 Not Detected Not Detected

cis-1,2-Dichloroethene 0.034 0.14 Not Detected Not Detected

1,1,1-Trichloroethane 0.034 0.19 0.045 0.25

Benzene 0.086 0.28 0.16 0.52
1,2-Dichloroethane 0.034 0.14 0.053 0.22
Trichloroethene 0.034 0.19 Not Detected Not Detected
Toluene 0.086 0.33 0.93 3.6
1,1,2-Trichloroethane 0.034 0.19 Not Detected Not Detected

Tetrachloroethene 0.034 0.24 0.036 0.24

Ethyl Benzene 0.086 0.38 Not Detected Not Detected

m,p-Xylene 0.086 0.38 0.24 1.1

o-Xylene 0.086 0.38 Not Detected Not Detected

1,1,2,2-Tetrachloroethane 0.034 0.24 Not Detected Not Detected,
trans-1,2-Dichloroethene 0.17 0.69 Not Detected Not Detected

Methyl tert-Butyl Ether 0.17 0.63 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

Method
Surrogates %Recovery Limits

1,2-Dichloroethane-d4 129 70-130

Toluene-d8 102 70-130

4-Bromofluorobenzene 121 70-130

;,
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AIR TOXICS LTD.
SAMPLE NAME: CR 20068 KOL

ID#: 0204445-12A

EPA METHOD TO-14 GCIMS SIM

File Name: w043010 Date of Collection: 4119/02
Oil. Factor: 2.23 Date of Analysis: 4130/02

Rot. Limit Rot. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.022 0.058 Not Detected Not Detected

1,1-Dichloroethene 0.022 0.090 Not Detected Not Detected

1,1-Dichloroethane 0.045 0.18 Not Detected Not Detected

cis-1,2-Dichloroethene 0.045 0.18 Not Detected Not Detected

1,1,1-Trichloroethane 0.045 0.25 0.050 0.27

Benzene 0.11 0.36 0.20 0.64
1,2-Dichloroethane 0.045 0.18 0.062 0.26
Trichloroethene 0.045 0.24 0.057 0.31
Toluene 0.11 0.43 0.49 1.9
1,1,2-Trichloroethane 0.045 0.25 Not Detected Not Detected

Tetrachloroethene 0.045 0.31 0.058 0.40

Ethyl Benzene 0.11 0.49 Not Detected Not Detected

m,p-Xylene 0.11 0.49 Not Detected Not Detected

a-Xylene 0.11 0.49 Not Detected Not Detected .'
1,1,2,2-Tetrachloroethane 0.045 0.31 Not Detected Not Detected \

...
~ ........ ~.J

trans-1,2-Dichloroethene 0.22 0.90 Not Detected Not Detected

Methyl tert-Butyl Ether 0.22 0.82 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

Method
Surrogates %Recovery limits

1,2-Dichloroethane-d4 123 70-130

Toluene-d8 99 70-130

4-Bromofluorobenzene 118 70-130

,
\

; ;
... j
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AIR TOXIes LTD.
SAMPLE NAME: IR 2006E KOL

ID#: 0204445-13A

EPAMETHODTD-14 GCIMSSIM

FileName: w043011 Date of Collection: 4119/02
Oil. Factor: 1.79 Date of Analysis: 4/30102

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.018 0.046 Not Detected Not Detected

1,1-Dichloroethene 0.018 0.072 Not Detected Not Detected

1,1-Dichloroethane 0.036 0.15 Not Detected Not Detected
cis-1,2-Dichloroethene 0.036 0.14 Not Detected Not Detected

1,1,1-Trichloroethane 0.036 0.20 0.043 0.24

Benzene 0.090 0.29 0.17 0.57
1,2-Dichloroethane 0.036 0.15 0.043 0.18
Trichloroethene 0.036 0.20 Not Detected Not Detected
Toluene 0.090 0.34 1.0 3.9
1,1,2-Trichloroethane 0.036 0.20 Not Detected Not Detected

Tetrachloroethene 0.036 0.25 Not Detected Not Detected

Ethyl Benzene 0.090 0.39 0.13 0.59

m,p-Xylene 0.090 0040 0.52 2.3

o-Xylene 0.090 0.40 0.15 0.67
\
i 1,1,2,2-Tetrachloroethane 0.036 0.25 Not Detected Not Detected

trans-1,2-Dichloroethene 0.18 0.72 Not Detected Not Detected

Methyl tert-Butyl Ether 0.18 0.66 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)
Method

Surrogates %Recovery Limits

1,2-Dichloroethane-d4 128 70-130

Toluene-d8 100 70-130
4-Bromofluorobenzene 117 70-130
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AIR TOXIes LTD.
SAMPLE NAME: CR 2006E KOL

10#: 0204445-14A

EPAMETHODTO-14 GCIMSSIM

File Name: w043012 Date of Collection: 4119/02

Oil. Factor: 1.44 Date of Analysis: 4130/02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.014 0.037 Not Detected Not Detected

1,1-Dichloroethene 0.014 0.058 Not Detected Not Detected

1,1-Dichloroethane 0.029 0.12 Not Detected Not Detected

cis-1,2-Dichloroethene 0.029 0.12 Not Detected Not Detected

1,1,1-Trichloroethane 0.029 0.16 0.046 0.25

Benzene 0.072 0.23 0.15 0.50
1,2-Dichloroethane 0.029 0.12 0.046 0.19
Trichloroethene 0.029 0.16 Not Detected Not Detected
Toluene 0.072 0.28 0.42 1.6
1,1,2-Trichloroethane 0.029 0.16 Not Detected Not Detected

Tetrachloroethene 0.029 0.20 0.040 0.27

Ethyl Benzene 0.072 0.32 Not Detected Not Detected

m,p-Xylene 0.072 0.32 0.12 0.54

o-Xylene 0.072 0.32 Not Detected Not Detected
:

1,1,2,2-Tetrachloroethane 0.029 0.20 Not Detected Not Detected <-)
trans-1,2-Dichloroethene 0.14 0.58 Not Detected Not Detected

Methyl tert-Butyl Ether 0.14 0.53 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)
Method

Surrogates %Recovery Limits

1,2-Dichloroethane-d4 127 70-130

Toluene-d8 101 70-130

4-Bromofluorobenzene 121 70-130
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AIR TOXICS LTD.
SAMPLE NAME: IR 2008D KOL

10#: 0204445-15A

EPAMETHODTO-14 GClMSSIM

File Name: w050106 Date of Collection: 4119/02
Oil. Factor: 1.91 Date of AnalysIs: 5/1102

RDt. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.019 0.050 Not Detected Not Detected

1,1-Dichloroethene 0.019 0.077 Not Detected Not Detected

1,1-Dichloroethane 0.038 0.16 Not Detected Not Detected

cis-1,2-Dichloroethene 0.038 0.15 Not Detected Not Detected

1,1,1-Trichloroethane 0.038 0.21 0.044 0.24

Benzene 0.096 0.31 0.18 0.59
1,2-Dichloroethane 0.038 0.16 0.053 0.22
Trichloroethene 0.038 0.21 Not Detected Not Detected
Toluene 0.096 0.36 1.0 4.0
1,1,2-Trichloroethane 0.038 0.21 Not Detected Not Detected

Tetrachloroethene 0.038 0.26 0.045 0.31

Ethyl Benzene 0.096 0.42 Not Detected Not Detected

m,p-Xylene 0.096 0.42 0.24 1.1

a-Xylene 0.096 0.42 Not Detected Not Detected

1,1,2,2-Tetrachloroethane 0.038 0.27 Not Detected Not Detected

trans-1,2-Dichloroethene 0.19 0.77 Not Detected Not Detected

Methyl tert-Butyl Ether 0.19 0.70 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)
Method

Surrogates %Recovery Limits

1,2-Dichloroethane-d4 128 70-130

Toluene-d8 98 70-130

4-Bromofluorobenzene 117 70-130
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AIR TOXICS LTD.
SAMPLE NAME: CR 2008D KOL

10#: 0204445-16A

EPAMETHODTQ-14 GCIMSSIM

i

i I'. ./

File Name:

DII. Factor:

w050107

1.83

Date of Collection: 4/19/02

Date of Analysis: 5/1/02

Compound

Vinyl Chloride

1,1-Dichloroethene
1,1-Dichloroethane
cis-1,2-Dichloroethene

1,1,1-Trichloroethane

Benzene
1,2-Dichloroethane

Trichloroethene
Toluene
1,1,2-Trichloroethane

Tetrachloroethene
Ethyl Benzene
m,p-Xylene
o-Xylene

1,1,2,2-Tetrachloroethane

trans-1,2-Dichloroethene
Methyl tert-Butyl Ether

Container Type: 6 Liter Silonite Canister

Surrogates

1,2-Dichloroethane-d4
Toluene-d8

4-Bromofluorobenzene

RDt. Limit
(ppbv)

0.018

0.018
0.037

0.037
0.037

0.092
0.037

0.037
0.092
0.037

0.037
0.092

0.092
0.092

0.037

0.18

0.18

Rot. Limit
(uG/m3)

0.048

0.074

0.15
0.15

0.20

0.30
0.15

0.20
0.35
0.20
0.25

0.40
0.40
0.40

0.26

0.74

0.67

%Recovery

126

99
111

Amount
(ppbv)

Not Detected

Not Detected

Not Detected
Not Detected

0.043

0.15

0.055
Not Detected

0.39
Not Detected

0.043
Not Detected
Not Detected
Not Detected

Not Detected

Not Detected
Not Detected

Amount
(uG/m3)

Not Detected
Not Detected

Not Detected
Not Detected

0.24

0.50
0.23

Not Detected
1.5

Not Detected

0.30
Not Detected
Not Detected
Not Detected

Not Detected

Not Detected
Not Detected

Method
Limits

70-130
70-130
70-130
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AIR TOXICS LTD.
SAMPLE NAME: IR 2010C KOL

10#: 0204445-17A

EPAMETHODTQ-14 GCIMSSIM

File Name: w050108 Date of Collection: 4119/02
Oil. Factor: 1.75 Date of Analysis: 5/1102

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.018 0.045 Not Detected Not Detected

1,1-Dichloroethene 0.018 0.070 Not Detected Not Detected

1,1-Dichloroethane 0.035 0.14 Not Detected Not Detected

cis-1,2-Dichloroethene 0.035 0.14 Not Detected Not Detected

1,1,1-Trichloroethane 0.035 0.19 0.044 0.24

Benzene 0.088 0.28 0.19 0.60
1,2-Dichloroethane 0.035 0.14 0.055 0.23
Trichloroethene 0.035 0.19 Not Detected Not Detected
Toluene 0.088 0.34 1.2 4.7
1,1,2-Trichloroethane 0.035 0.19 Not Detected Not Detected

Tetrachloroethene 0.035 0.24 Not Detected Not Detected

Ethyl Benzene 0.088 0.39 0.10 0.44

m,p-Xylene 0.088 0.39 0.40 1.8

a-Xylene 0.088 0.39 0.14 0.61

1,1,2,2-Tetrachloroethane 0.035 0.24 Not Detected Not Detected

trans-1,2-Dichloroethene 0.18 0.70 Not Detected Not Detected

Methyl tert-Butyl Ether 0.18 0.64 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)
Method

Surrogates %Recovery Limits

1,2-Dichloroethane-d4 127 70-130

Toluene-d8 100 70·130

4-Bromofluorobenzene 119 70-130

)

Page 20 of29



)

'-- /

AIR TOXICS LTD.
SAMPLE NAME: IR 2010C KOL Duplicate

ID#: 0204445-17AA

EPA METHOD TG-14 GCIMS SIM

File Name: w050110 Date of Collection: 4119/02
011. Factor: 1.75 Date of Analysis: 5/1/02

RDt. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.018 0.045 Not Detected Not Detected

1,1-Dichloroethene 0.018 0.070 Not Detected Not Detected

1,1-Dichloroethane 0.035 0.14 Not Detected Not Detected

cis-1,2-Dichloroethene 0.035 0.14 Not Detected Not Detected

1,1,1-Trichloroethane 0.035 0.19 0.044 0.24

Benzene 0.088 0.28 0.18 0.60
1,2-Dichloroethane 0.035 0.14 0.056 0.23
Trichloroethene 0.035 0.19 Not Detected Not Detected
Toluene 0.088 0.34 1.2 4.8
1,1,2-Trichloroethane 0.035 0.19 Not Detected Not Detected

Tetrachloroethene 0.035 0.24 Not Detected Not Detected

Ethyl Benzene 0.088 0.39 0.11 0.49

m,p-Xylene 0.088 0.39 0.39 1.7

o-Xylene 0.088 0.39 0.13 0.56
'.

1,1,2,2-Tetrachloroethane 0.035 0.24 Not Detected Not Detected ; )~.
trans-1,2-Dichloroethene 0.18 0.70 Not Detected Not Detected

Methyl tert-Butyl Ether 0.18 0.64 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

Method
Surrogates %Recovery Limits

1,2-Dichloroethane-d4 127 70-130

Toluene-d8 101 70-130

4-Bromofluorobenzene 118 70-130
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AIR TOXICS LTD.
SAMPLE NAME: CR 2010C KOL

ID#: 0204445-18A

EPAMETHODTO-14 GC/MSSIM

File Name: w050109 Date of Collection: 4119/02
Oil. Factor: 1.75 Date of Analysis: 511/02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.018 0.045 Not Detected Not Detected

1,1-Dichloroethene 0.018 0.070 Not Detected Not Detected

1,1-Dichloroethane 0.035 0.14 Not Detected Not Detected

cis-1,2-Dichloroethene 0.035 0.14 Not Detected Not Detected

1,1,1-Trichloroethane 0.035 0.19 0.046 0.26

Benzene 0.088 0.28 0.16 0.53
1,2-Dichloroethane 0.035 0.14 0.048 0.20

Trichloroethene 0.035 0.19 Not Detected Not Detected
Toluene 0.088 0.34 0.51 2.0

1,1,2-Trichloroethane 0.035 0.19 Not Detected Not Detected

Tetrachloroethene 0.035 0.24 0.041 0.28

Ethyl Benzene 0.088 0.39 Not Detected Not Detected

m,p-Xylene 0.088 0.39 0.14 0.61

o-Xylene 0.088 0.39 Not Detected Not Detected

1,1,2,2-Tetrachloroethane 0.035 0.24 Not Detected Not Detected
..

trans-1,2-Dichloroethene 0.18 0.70 Not Detected Not Detected

Methyl tert-Butyl Ether 0.18 0.64 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)
Method

Surrogates %Recovery Limits

1,2-Dichloroethane-d4 121 70-130

Toluene-d8 100 70-130

4-Bromofluorobenzene 118 70-130
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AIR TOXIes LTD.
SAMPLE NAME: CR 2010C KOL Duplicate

ID#: 0204445-18AA

EPA METHOD TO-14 GCIMS 81M

Container Type: 6 Liter Summa Canister (SIM Certified)

File Name:

Oil. Factor:

Compound

Vinyl Chloride
1,1-Dichloroethene
1,1-Dichloroethane
cis-1,2-Dichloroethene
1,1,1-Trichloroethane
Benzene
1,2-Dichloroethane
Trichloroethene
Toluene
1,1,2-Trichloroethane

Tetrachloroethene
Ethyl Benzene
m,p-Xylene
o-Xylene
1,1,2,2-Tetrachloroethane

trans-1,2-Dichloroethene
Methyl tert-Butyl Ether

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

w050111

1.75

RDt. Limit
(ppbv)

0.018
0.018
0.035
0.035
0.035

0.088
0.035
0.035
0.088
0.035
0.035
0.088
0.088
0.088
0.035

0.18
0.18

Rpt. Limit
(uG/m3)

0.045
0.070
0.14
0.14
0.19

0.28
0.14
0.19
0.34
0.19
0.24
0.39
0.39
0.39
0.24

0.70
0.64

%Recovery

120
100
118

Date of Collection: 4/19/02

Date of Analysis: 5/1/02

Amount Amount
(ppbv) (uG/m3)

Not Detected Not Detected
Not Detected Not Detected
Not Detected Not Detected
Not Detected Not Detected

0.044 0.24

0.16 0.51
0.048 0.20

Not Detected Not Detected
0.50 1.9

Not Detected Not Detected
0.040 0.27

Not Detected Not Detected
0.14 0.60

Not Detected Not Detected - "
Not Detected Not Detected i--
Not Detected Not Detected -~.

Not Detected Not Detected

Method
Limits

70-130
70-130
70-130

Page 230f29



\
.'

AIR TOXICS LTD.
SAMPLE NAME: Lab Blank

10#: 0204445-19A

EPAMETHODTO-14 GCIMSSIM

File Name: w042906 Date of Collection: NA

Oil. Factor: 1.00 Date of Analysis: 4/29/02

RDt. Limit Rot. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.010 0.026 Not Detected Not Detected

1,1-Dichloroethene 0.010 0.040 Not Detected Not Detected

1,1-Dichloroethane 0.020 0.082 Not Detected Not Detected

cis-1,2-Dichloroethene 0.020 0.080 Not Detected Not Detected

1,1,1-Trichloroethane 0.020 0.11 Not Detected Not Detected

Benzene 0.050 0.16 Not Detected Not Detected
1,2-Dichloroethane 0.020 0.082 Not Detected Not Detected
Trichloroethene 0.020 0.11 Not Detected Not Detected
Toluene 0.050 0.19 Not Detected Not Detected
1,1,2-Trichloroethane 0.020 0.11 Not Detected Not Detected

Tetrachloroethene 0.020 0.14 Not Detected Not Detected

Ethyl Benzene 0.050 0.22 Not Detected Not Detected

m,p-Xylene 0.050 0.22 Not Detected Not Detected

o-Xylene 0.050 0.22 Not Detected Not Detected

1,1,2,2-Tetrachloroethane 0.020 0.14 Not Detected Not Detected
.. "

trans-1,2-Dichloroethene 0.10 0040 Not Detected Not Detected

Methyl tert-Butyl Ether 0.10 0.37 Not Detected Not Detected

Container Type: NA • Not Applicable
Method

Surrogates %Recovery Limits

1,2-Dichloroethane-d4 130 70-130

Toluene-d8 98 70-130

4-Bromofluorobenzene 104 70-130
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AIR TOXICS LTD.
SAMPLE NAME: Lab Blank

ID#: 0204445-19B

EPA METHOD TD-14 GeIMS 81M

File Name: w043005 Date of Collection: NA

Oil. Factor: 1.00 Date of Analysis: 4130/02

Rot. Limit Rot. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.010 0.026 Not Detected Not Detected

1,1-Dichloroethene 0.010 0.040 Not Detected Not Detected

1,1-Dichloroethane 0.020 0.082 Not Detected Not Detected

cis-1,2-Dichloroethene 0.020 0.080 Not Detected Not Detected

1,1,1-Trichloroethane 0.020 0.11 Not Detected Not Detected

Benzene 0.050 0.16 Not Detected Not Detected
1,2-Dichloroethane 0.020 0.082 Not Detected Not Detected

Trichloroethene 0.020 0.11 Not Detected Not Detected

Toluene 0.050 0.19 Not Detected Not Detected

1,1,2-Trichloroethane 0.020 0.11 Not Detected Not Detected

Tetrachloroethene 0.020 0.14 Not Detected Not Detected

Ethyl Benzene 0.050 0.22 Not Detected Not Detected

m,p-Xylene 0.050 0.22 Not Detected Not Detected

a-Xylene 0.050 0.22 Not Detected Not Detected .' "1,1,2,2-Tetrachloroethane 0.020 0.14 Not Detected Not Detected ,/
trans-1,2-Dichloroethene 0.10 0.40 Not Detected Not Detected

~... '

Methyl tert-Butyl Ether 0.10 0.37 Not Detected Not Detected

Container Type: NA· Not Applicable
Method

Surrogates %Recovery Limits

1,2-Dichloroethane-d4 129 70-130

Toluene-d8 98 70-130

4-Bromofluorobenzene 103 70-130
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AIR TOXIes LTD.
SAMPLE NAME: Lab Blank

ID#: 0204445-19C

EPAMETHODTO-14 GC/MSSIM

File Name: w050105 Date of Collection: NA

Oil. Factor: 1.00 Date of Analysis: 5/1102

RDt. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.010 0.026 Not Detected Not Detected

1,1-Dichloroethene 0.010 0.040 Not Detected Not Detected

1,1-Dichloroethane 0.020 0.082 Not Detected Not Detected

cis-1,2-Dichloroethene 0.020 0.080 Not Detected Not Detected

1,1,1-Trichloroethane 0.020 0.11 Not Detected Not Detected

Benzene 0.050 0.16 Not Detected Not Detected

1,2-Dichloroethane 0.020 0.082 Not Detected Not Detected

Trichloroethene 0.020 0.11 Not Detected Not Detected

Toluene 0.050 0.19 Not Detected Not Detected

1,1,2-Trichloroethane 0.020 0.11 Not Detected Not Detected

Tetrachloroethene 0.020 0.14 Not Detected Not Detected

Ethyl Benzene 0.050 0.22 Not Detected Not Detected

m,p-Xylene 0.050 0.22 Not Detected Not Detected

\ a-Xylene 0.050 0.22 Not Detected Not Detected
) 1,1,2,2-Tetrachloroethane 0.020 0.14 Not Detected Not Detected

/

trans-1,2-Dichloroethene 0.10 0.40 Not Detected Not Detected

Methyl tert-Butyl Ether 0.10 0.37 Not Detected Not Detected

Container Type: NA - Not Applicable
Method

Surrogates %Recovery Limits

1,2-Dichloroethane-d4 128 70-130

Toluene-d8 99 70-130

4-Bromofluorobenzene 103 70-130

,
\
I

.~/
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File Name:

Oil. Factor:

AIR TOXICS LTD.
SAMPLE NAME: LCS

10#: 0204445-20A

EPAMETHODTo-14 GCIMSSIM

w042903

1.00

Date of Collection: NA

Date of Analysis: 4129/02

\

\. I...~ ..J

Compound

Vinyl Chloride
1,1-Dichloroethene
1,1-Dichloroethane
cis-1,2-Dichloroethene
1,1,1-Trichloroethane
Benzene
1,2-Dichloroethane
Trichloroethene
Toluene
1,1,2-Trichloroethane

Tetrachloroethene
Ethyl Benzene
m,p-Xylene
o-Xylene
1,1,2,2-Tetrachloroethane

trans-1,2-Dichloroethene
Methyl tert-Butyl Ether

Container Type: NA· Not Applicable

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

Rot. Limit
(ppbv)

0.010
0.010
0.020
0.020
0.020

0.050
0.020
0.020
0.050
0.020
0.020
0.050
0.050
0.050
0.020

0.10
0.10

Rpt. Limit
(uG/m3)

0.026
0.040
0.082
0.080
0.11

0.16
0.082
0.11
0.19
0.11
0.14
0.22
0.22
0.22
0.14

0.40
0.37

%Recovery

122
101
106

%Recovery

94
84
92
79
115

81
105
85
84
99
93
92
96
102
101

104
74

Method
Limits

70-130
70-130
70-130
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File Name:

Oil. Factor:

AIR TOXICS LTD.
SAMPLE NAME: LCS

10#: 0204445-208

EPAMETHODTQ-14 GClMSSIM

w043003
1.00

Date of Collection: NA

Date of Analysis: 4130/02

"
}

./

Compound

Vinyl Chloride

1,1-Dichloroethene
1,1-Dichloroethane
cis-1,2-Dichloroethene

1,1,1-Trichloroethane

Benzene
1,2-Dichloroethane
Trichloroethene
Toluene

1,1,2-Trichloroethane

Tetrachloroethene
Ethyl Benzene
m,p-Xylene
o-Xylene

1,1,2,2-Tetrachloroethane

trans-1,2-Dichloroethene
Methyl tert-Butyl Ether

Container Type: NA· Not Applicable

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

Rot. Limit
(ppbv)

0.010
0.010

0.020
0.020
0.020

0.050
0.020

0.020
0.050

0.020
0.020
0.050
0.050

0.050
0.020

0.10
0.10

Rpt. Limit
(uG/m3)

0.026

0.040
0.082

0.080
0.11

0.16

0.082
0.11
0.19

0.11
0.14

0.22
0.22
0.22
0.14

0.40
0.37

0/0Recovery

118
102
105

%Recovery

88

77
86

72
107

78
102

82
82

95
89
88
92

96
96

99

66

Method
Limits

70-130
70-130
70-130
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File Name:

Oil. Factor:

AIR TOXIes LTD.
SAMPLE NAME: LCS

10#: 0204445-20C

EPA METHOD TO-14 GC/MS SIM

w050103

1.00

Date of Collection: NA

Date of Analysis: 5/1/02

· .',,\

<-)

Compound

Vinyl Chloride
1,1-Dichloroethene
1,1-Dichloroethane

cis-1,2·Dichloroethene
1,1,1-Trichloroethane
Benzene
1,2-Dichloroethane
Trichloroethene
Toluene
1,1,2-Trichloroethane

Tetrachloroethene
Ethyl Benzene
m,p-Xylene
o-Xylene
1,1,2,2-Tetrachloroethane

trans-1,2·Dichloroethene
Methyltert-Butyl Ether

Container Type: NA - Not Applicable

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

Rot. Limit
(ppbv)

0.010
0.010
0.020
0.020
0.020

0.050
0.020
0.020
0.050
0.020
0.020
0.050
0.050
0.050
0.020

0.10
0.10

Rot. Limit
(uG/m3)

0.026
0.040
0.082
0.080
0.11

0.16
0.082
0.11
0.19
0.11
0.14
0.22
0.22
0.22
0.14

0.40
0.37

%Recovery

117
103
102

%Recovery

88
77
86
72
107

80
103
84
84
97
91
90
93
97
99

100
66

Method
Limits

70-130
70-130
70-130
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Air Toxics Ltd. Introduces the Electronic Report

Thank you for choosing Air Taxies Ltd. To better serve our customers, we are providing your report bye-mail.
This document is provided in Portable Document Format which can be viewed with Acrobat Reader by
Adobe.

This electronic report includes the following:

• Work order Summary;

• Laboratory Narrative;

• Results; and

• Chain of Custody (copy).

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630

(916) 985-1000 .FAX (916) 985-1020
Hours 8:00 A.M to 6:00 P.M. Pacific

E-mail to:samplereceiving@airtoxics.com



@ AIR TOXIes LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

:'~ ''\,

<__J

WORK ORDER #: 0205103

Work Order Summary

CLIENT:

PHONE:

FAX:

DATE RECEIVED:

DATE COMPLETED:

Mr. Chuck Siu
SCA Environmental, Inc.
80 Grand Avenue
Fourth Floor
Oakland, CA 94612

510465-9944

510465-9109

5/4/02

5/20/02

BILL TO: Mr. Chuck Siu
SCA Environmental, Inc.
80 Grand Avenue
Fourth Floor
Oakland, CA 94612

P.O. # B5454.02

PROJECT # B5454.02 USCG AIR SAMPLING

CONTACT: Karen Burden

RECEIPT
FRACTION # ~ IESI VAC./PRES.
OlA 4078B-SEA-IU TO-14-S 2.0"Hg
02A 4078B-SEA-EU TO-14-S I.O"Hg
03A 4072A-SEA-IU TO-14-S 5.5 "Hg
04A 408IB-MTH-IU TO-14-S 3.5 "Hg
05A 4059A-DRU-IU TO-14-S 5.0"Hg .. ,
06A 4059A-DRU-EU TO-14-S 7.5 "Hg \...

!

)
07A 4040A-KIS-IU TO-14-S 6.5 "Hg
08A 4040A-KIS-EU TO-14-S 4.0"Hg
08AA 4040A-KIS-EU Duplicate TO-14-S 4.0"Hg
09A 4030A-CHI-IU TO-14-S 7.0"Hg
lOA 4028B-SAC-IU TO-14-S 8.0"Hg
llA 3009A-ARK-IU TO-14-S 0.6 psi
12A 300lB-ENT-IU TO-14-S 9.5 "Hg
13A 4011A-NIM-IU TO-14-S 4.5"Hg
14A 4014-NIM-IU TO-14-S 9.5"Hg
15A 4011A-NIM-EU TO-14-S lI.O"Hg
16A 3054B-FLI-IU TO-14-S 8.5 "Hg
17A 3054B-FLI-EU TO-14-S 7.0"Hg
17AA 3054B-FLI-EU Duplicate TO-14-S 7.0"Hg
18A Lab Blank TO-14-S NA

Continued on next page

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020
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) @ AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER #: 0205103

Work Order Summary

CLIENT:

PHONE:

FAX:

DATE RECEIVED:

DATE COMPLETED:

Mr. Chuck Siu
SCA Environmental, Inc.
80 Grand Avenue
Fourth Floor
Oakland, CA 94612

510-465-9944

510-465-9109

5/4/02

5/20/02

BILL TO: Mr. Chuck Siu
SCA Environmental, Inc.
80 Grand Avenue
Fourth Floor
Oakland, CA 94612

P.O. # 85454.02

PROJECT # 85454.02 USCG AIR SAMPLING

CONTACT: Karen Burden

RECEIPT
FRACTION # ~ I.E.SI YAC.fPRES.

188 Lab Blank TO-I4-S NA
18C Lab Blank TO-14-S NA
18D Lab Blank TO-14-S NA
19A LCS TO-14-S NA

19B LCS TO-14-S NA
19C LCS TO-14-S NA
19D LCS TO-14-S NA

CERTIFIED BY:

Laboratory Director

DATE: _05_/2_0_/0_2 _

Certfication numbers: CA ELAP - 1149, NY NELAP - 11291, UT ELAP - E-217, LA - AI 30763
Name of Accrediting Agency: NELAPIFlorida Department ofHealth, Scope of Application: Clean Air Act,

Accreditation number: E87680, Effective date: 01/01/02, Expiration date: 06/30/02

Air Toxics Ltd. certifies that the test results contained in this report meet all requirements of the NELAC standards

This reporr shall not be reproduced, except in full, without the written approval of Air Taxies Ltd.

180 BLUE RAVINE ROAD. SUITE B FOLSOM. CA - 95630
(916) 985-1000. (800) 985-5955. FAX (916) 985-1020
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LABORATORYNARRATnffi
TO-14SIM

seA Environmental, Inc.
Workorder# 0205103

Two 6 Liter Silonite Canister and Fifteen 6 Liter Summa Canister (SIM Certified) samples were received on
May 03, 2002. The laboratory perfonned analysis via EPA Method TO-14/l5 using GC/MS in the SIM
acquisition mode. The method involves concentrating up to 0.5 liters of air. The concentrated aliquot is then
flash vaporized and swept through a water management system to remove water vapor. Following
dehmnidification, the sample passes direcdy into the GC/MS for analysis. See the data sheets for the reporting
limits for each compound.

Method modifications taken to nm these samples include:

Requirement TO-14/15 SlM ATL Modifications

Sampling/concentrator system Nafion Drier Multisorbent concentrator

Canister cleaning - clean air Cryogenic Trap Use ofHumidified UHP Air
supply

Canister certification Pressurize wlhumidified Pressurize w/dry UHP nitrogen
zero aIr.

Sample load volume 400mL Up to 0.5 liter

Blank Humid air blank Dry air blank for low level analysis.

Blank acceptance criteria <0.2ppbv <DL

BFB absolute abundance criteria Within 10% of that CCV surrogate recoveries demonstrate stability from one
from previous day. day to the next

BFB acceptance criteria CLP protocol SW-846 protocol

Concentration oflS spike Not specified 10 ppbv

Dilutions for initial calibration Dynamic dilutions or Syringe dilutions
static using canisters

Flow rates/operating parameters Not specified Optimized. See procedures section.

ICAL RRF %RSD acceptance Not specified 30% or less for standard compounds, 40% or less for
criteria non-standard and polar compounds

IS recoveries Within 40% ofmean Within 40% of CCV recoveries for blank and samples.
over ICAL for blanks,
and w/in 40% of daily
CCV for samples.

IS RTs Within .33 min from Within 0.5 min. ofRT in daily CCV
most recent calibration
(either ICAL or daily)

DailyCCV 70-130% Standard compounds:70 - 130% for at least 90%;
Non-standard and polar compounds: 60 - 140% for at least
80%

RF for quantitation FromlCAL FromlCAL

Canister leak check 24 hour, positive 20 minute, vacuum check
pressure

MSD scan range 35 -300amu 35 -350amu

Page 30f31



Requirement TO-14/15 SIM ATL Modifications

Canister cleaning - clean air Cryogenic Trap Use ofHumidified UHP Air
supply

Canister certification Pressurize w/humidified Pressurize w/dry UHP nitrogen
zero air.

Sampling/concentrator system Nafion Drier Multisorbent concentrator

Receiving Notes

Canister samples 4078B-SEA-IU, 4078B-SEA-EU, and 3009A-ARK-IU were received at < 2.5" Hg
despite the use ofa flow controller for collection.

The chain ofcustody infonnation for samples 4078B-SEA-IU, 4078B-SEA-EU, 4081B-MTH-IU,
4011A-NIM-EU, and 3054B-FLU-EU did not match the entry on the sample tags. The client was notified
and the infonnation on the chain ofcustody was used to process and report the samples.

Analytical Notes

There were no analytical discrepancies.

. Definition of Data Qualifying Flags

Six qualifiers may have been used on the data analysis sheets and indicates as follows:
B - Compound present in laboratory blank greater than reporting limit (background subtraction nol

perfonned).
J - Estimated value.
E - Exceeds instnnnent calibration range.
S - Saturated peak.
Q - Exceeds quality control limits.
U - Compound analyzed for but not detected above the reporting limit

File extensions may have been used on the data analysis sheets and indicates
as follows:
a-File was requantified
b-File was quantified by a second column and detector
rl-File was requantified for the purpose of reissue
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AIR TOXICS LTD.
SAMPLE NAME: 4078B-SEA-IU

ID#: 0205103-01A

EPA METHOD TO-14 GCIMS SIM

FileName:

Oil. Factor:
w050612

1.44
Date of Collection: 5/3102

Date of Analysis: 516/02

Rot. Limit RDt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.014 0.037 Not Detected Not Detected
1,1-Dichloroethene 0.014 0.058 Not Detected Not Detected
1,1-Dichloroethane 0.029 0.12 Not Detected Not Detected
cis-1,2-Dichloroethene 0.029 0.12 Not Detected Not Detected

.~..~.~..!.1.:I.~.!~b.I.l?E9.~~b.?D.~ .........................................................•.......Q.:Q.?~ g:.~.? .9..:9..~~ _ Q.:3.~ _ .
Benzene 0.072 0.23 0.15 0.49
1,2-Dichloroethane 0.029 0.12 0.044 0.18
Trichloroethene 0.029 0.16 Not Detected Not Detected
Toluene 0.072 0.28 0.68 2.6

.~..~.~.!3.:!.!i~~!.~!..~~~~~_~~_ _ Q.:9..?~ Q:.~.? ~.9_~.~.~.~~.~.~.~.9. _ ~.~~.~~~~g.~~.9. _ _
Tetrachloroethene 0.029 0.20 Not Detected Not Detected
Ethyl Benzene 0.072 0.32 Not Detected Not Detected
m,p-Xylene 0.072 0.32 0.13 0.58
o-Xylene 0.072 0.32 Not Detected Not Detected

.!.!.!.~?!.?.:I.~~E~s:~.~9!..~~!~.?..~~ __ _ ~.:9..?~ ~:.?9. ~.?!..l?~!~.~!.~.9. ~.?! ..l?..~!~.~.~.~.~ _.
trans-1,2-Dichloroethene 0.14 0.58 Not Detected Not Detected
Methyl tert-Butyl Ether 0.14 0.53 Not Detected Not Detected

Container Type: 6 Liter Silonite Canister

....../

Surrogates

1,2-Dichloroethane-d4
Toluene·d8
4-Bromofluorobenzene

%Recovery

123
100
118

Page 5 of 31
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AIR TOXIes LTD.
SAMPLE NAME: 4078B-SEA-EU

10#: 0205103-02A

EPAMETHODTD-14 GClMSSIM

File Name:

Oil. Factor:
w050613

1.39
Date of Collection: 5/3/02

Date of Analysis: 5/6102

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.014 0.036 Not Detected Not Detected
1,1-Dichloroethene 0.014 0.056 Not Detected Not Detected
1,1-Dichloroethane 0.028 0.11 Not Detected Not Detected
cis-1,2-Dichloroethene 0.028 0.11 Not Detected Not Detected

.1..\.!.\.!.:IE~!?!:!.!l?,r..9.~~!:!.~.!}~ _ 9..:9..?~ 9.:.~.? 9..:9..~? 9..:?..~ .
Benzene 0.070 0.22 0.087 0.28
1,2-Dichloroethane 0.028 0.11 0.039 0.16
Trichloroethene 0.028 0.15 Not Detected Not Detected
Toluene 0.070 0.27 0.43 1.6

.1..\.!.\.?.~.I.~~~!:!.!l?,!,,?,.~~!:!.~.~~ .9..:9..?~ 9.:.~.? ~.l?,~...l?.~~~.~.!~.9. ~.l?,~...l?~!~E!~.~ .
Tetrachloroethene 0.028 0.19 0.12 0.82
Ethyl Benzene 0.070 0.31 Not Detected Not Detected
m,p-Xylene 0.070 0.31 Not Detected Not Detected
o-Xylene 0.070 0.31 Not Detected Not Detected
1,1,2,2-Tetrachloroethane 0.028 0.19 Not Detected Not Detected............................._ _ _ _ _ _ _ __ ..
trans-1,2-Dichloroethene 0.14 0.56 Not Detected Not Detected
Methyl tert-Butyl Ether 0.14 0.51 Not Detected Not Detected

Container Type: 6 Liter Silonite Canister

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

122
100
117
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AIR TOXICS LTD.
SAMPLE NAME: 4072A-SEA-IU

10#: 0205103-03A

EPA METHOD TD-14 GCIMS SIM

File Name:

Dil. Factor:
w050706

1.64

Date of Collection: 513/02
Date of Analysis: 517102

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.016 0.043 Not Detected Not Detected
1,1-Dichloroethene 0.016 0.066 Not Detected Not Detected
1,1-Dichloroethane 0.033 0.13 Not Detected Not Detected
cis-1,2-Dichloroethene 0.033 0.13 Not Detected Not Detected

.1..!.~..!.1.~.:r..~~!?b.I.9!.2.~!b~.~~ _ ~.:~.~~ 9.:.~.~ .9..:?.~~ ~.:?.~ .
Benzene 0.082 0.27 0.16 0.52
1,2-Dichloroethane 0.033 0.13 0.044 0.18
Trichloroethene 0.033 0.18 Not Detected Not Detected
Toluene 0.082 0.31 0.48 1.8

.!.!.!.!.?:!.!.~~~.I.9.!..?..~~~~.~~ ~.:?.~~ 9.:.~.~ ~9.~..~~.~~.~.~.~.~ ~.9.~.~.~.~~.~!.~.~ _ ..
Tetrachloroethene 0.033 0.23 2.6 18
Ethyl Benzene 0.082 0.36 Not Detected Not Detected
m,p-Xylene 0.082 0.36 0.18 0.82
o-Xylene 0.082 0.36 0.085 0.38

.1..!.!.!?!?:!..~~T~!?.~~~!..?..~~~.~.~~ ~.:~~~ ~:.?~ ~.9.~..'?~~~.~.~~~ ~.9.~ ..~..~~~.~.~~.~ ..
trans-1,2-Dichloroethene 0.16 0.66 Not Detected Not Detected
Methyl tert-Butyl Ether 0.16 0.60 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

122
99
117

Method
Limits

70-130
70-130
70-130

Page 70f31



AIR TOXICS LTD.
SAMPLE NAME: 4081B-MTH-IU

ID#: 0205103-04A

EPAMETHODTQ-14 GClMSSIM

File Name:

Oil. Factor:

wOS0707

1.S2

Date of Collection: 5/3102

Date of Analysis: SnJ02

RDt. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.015 0.039 Not Detected Not Detected
1,1-Dichloroethene 0.015 0.061 Not Detected Not Detected
1,1-Dichloroethane 0.030 0.12 Not Detected Not Detected
cis-1,2-Dichloroethene 0.030 0.12 Not Detected Not Detected

.1..t.1.!.1.:Tr.!~bI9.!.9.~~b.?n~ 9..:9..~9. 9.:.~.!. g.:9..~? _ 9..:?.~ ..
Benzene 0.076 0.25 0.14 0.45

1,2-Dichloroethane 0.030 0.12 0.044 0.18
Trichloroethene 0.030 0.17 Not Detected Not Detected
Toluene 0.076 0.29 0.31 1.2

.1.!..1.!?.~.!.~~~~.~9.!.g.!::!~~.~~ g.:9..~9. 9.:.~.!. ~.9.!.P~!~E~~.~ ~9.!.P~!~.~.~~.~ ..
Tetrachloroethene 0.030 0.21 Not Detected Not Detected
Ethyl Benzene 0.076 0.34 Not Detected Not Detected
m,p..Xylene 0.076 0.34 Not Detected Not Detected
a-Xylene 0.076 0.34 Not Detected Not Detected

.~..!.~..!.?!.?.::!..~.!E'3.~.~Lo.!..o..!::!~.~.~~ _ ~.:9..~9. ~:.~.! ~..?~..~~~~.~.!~.~ ~.~~..~~~~.~.!~.~ __
trans-1,2-Dichloroethene 0.15 0.61 Not Detected Not Detected
Methyl tert-Butyl Ether 0.15 0.56 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

/

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

122
99
124

Method
Limits

70-130
70-130
70-130

Page 8 of 31



AIR TOXICS LTD.
SAMPLE NAME: 4059A-DRU-IU

10#: 0205103-05A

EPA METHOD TO-14 GCIMS SIM

FileName:

Oil. Factor:

w050708

1.61
Date of Collection: 513/02

Date of Analysis: 5"'02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.016 0.042 Not Detected Not Detected
1,1-Dichloroethene 0.016 0.065 Not Detected Not Detected
1,1-Dichloroethane 0.032 0.13 Not Detected Not Detected
cis-1,2-Dichloroethene 0.032 0.13 Not Detected Not Detected

.1..!.!.!.!.~.!.E~!?b.!QE9..~!b9..~~ 9..:9..~? 9.:.~.~ 9..:9..~~ 9..:?.~ .
Benzene 0.080 0.26 0.14 0.44
1,2-Dichloroethane 0.032 0.13 0.042 0.17
Trichloroethene 0.032 0.18 Not Detected Not Detected
Toluene 0.080 0.31 0.44 1.7

.1..!.!!?~.!.!.~!?b.I.QE9..~!b.?..~~ 9.~9..~? 9.:.~.~ ~?!..~~.~f::.~.~~.~ ~?!..~~!~.~.~~.~ ..
Tetrachloroethene 0.032 0.22 0.047 0.32
Ethyl Benzene 0.080 0.36 Not Detected Not Detected
m,p-Xylene 0.080 0.36 0.14 0.60
o-Xylene 0.080 0.36 Not Detected Not Detected

.1..!.!.!?!.?:!..~~!.~~.~~~!.9..~!b.?..~~ ~.:~.~~ ~:.~~ ~.~! ..l?..e.!~.~.!.e..~ ~.~! ..l?._e..~e..~.!.e..~ ..
trans-1,2-Dichloroethene 0.16 0.65 Not Detected Not Detected
Methyl tert-Butyl Ether 0.16 0.59 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (81M Certified)

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

120
101
121

Method
Limits

70-130
70·130
70-130

" /

Page 90f31



AIR TOXICS LTD.
SAMPLE NAME: 4059A-DRU-EU

10#: 0205103-06A

EPA METHOD TO-14 GC/MS 81M

File Name:

Oil. Factor:
w050709

1.79

Date of Collection: 5/3/02

Date of Analysis: 5nJ02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.018 0.046 Not Detected Not Detected
1,1-Dichloroethene 0.018 0.072 Not Detected Not Detected
1,1-Dichloroethane 0.036 0.15 Not Detected Not Detected
cis-1,2-Dichloroethene 0.036 0.14 Not Detected Not Detected

.~..!.1.!.1.:T..r.\~~.!9.!.g.~!~?n~ _ .9..:9..~~ 9.:.?9. _ 9..:9..~9. 9..:?? .
Benzene 0.090 0.29 Not Detected Not Detected
1,2-Dichloroethane 0.036 0.15 0.046 0.19
Trichloroethene 0.036 0.20 0.060 0.33
Toluene 0.090 0.34 0.19 0.72

.~.!..1.:?.:!.~.~~.~.!~!.g.~..~~~.~~ .9..~g.~~._ _ 9.:.?9. _ ~_l?!..~.!::.~~g.~~.~ ~.~!.P.!::.~~.~.~~.~ _
Tetrachloroethene 0.036 0.25 Not Detected Not Detected
Ethyl Benzene 0.090 0.39 Not Detected Not Detected
m,p-Xylene 0.090 0.40 Not Detected Not Detected
a-Xylene 0.090 0.40 Not Detected Not Detected

.~..!.~..:?:?..:!.~!~~~.~~~!.g.~!~~.~~ ~.~~.~? ~:.~.~ ~..?~p.~.t:.~.!.~.~ ~..?!.p.:!~~.!:.~ ..
trans-1,2-Dichloroethene 0.18 0.72 Not Detected Not Detected
Methyl tert-Butyl Ether 0.18 0.66 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

123
100
116

Method
Limits

70-130
70-130
70-130

Page 100f31



AIR TOXICS LTD.
SAMPLE NAME: 4040A-KIS-IU

ID#: 0205103-07A

EPA METHOD TO-14 GelMS SIM

File Name:

011. Factor:
wOS0710

1.71

Date of Collection: 513/02

Date of Analysis: SnJ02

Rot. Limit Rpt. limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.017 0.044 Not Detected Not Detected
1,1-Dichloroethene 0.017 0.069 Not Detected Not Detected
1,1-Dichloroethane 0.034 0.14 Not Detected Not Detected
cis-1,2-Dichloroethene 0.034 0.14 Not Detected Not Detected

.!.!.~..!.!.~.T..~.\!?b.I.9!.9.~!b9..~~ _ _ 9.:9.~~ _ _ Q:.~.~ _ _ _.9.;p..~! .9..:?.Q .
Benzene 0.086 0.28 0.12 0.40
1,2-Dichloroethane 0.034 0.14 0.046 0.19
Trichloroethene 0.034 0.19 Not Detected Not Detected
Toluene 0.086 0.33 0.43 1.6
1,1,2-Trichloroethane 0.034 0.19 Not Detected Not Detected.............._ __ .
Tetrachloroethene 0.034 0.24 Not Detected Not Detected
Ethyl Benzene 0.086 0.38 0.090 0.40
m,p-Xylene 0.086 0.38 0.25 1.1
o-Xylene 0.086 0.38 0.11 0.48

.~_~.!.!?!.?:!..~~E~~.~~~!..?.~!~_~.~!::._ _ _ ~.:~.~~ _ ~:.~~ ___ _ _~.~!..~~.~~.~.~.~.~ _ __..~.~!..~~.~~.~.~.~.~ __.._
trans-1,2-Dichloroethene 0.17 0.69 Not Detected Not Detected
Methyl tert-Butyl Ether 0.17 0.63 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

121
101
119

Method
limits

70-130
70-130
70-130

Page 11 of31



AIR TOXICS LTD.
SAMPLE NAME: 4040A-KIS-EU

10#: 0205103-08A

EPAMETHODTO-14 GCIMSSIM

File Name:

Oil. Factor:
w050711

1.55
Date of Collection: 5/3/02

Date of Analysis: 517102

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.016 0.040 Not Detected Not Detected
1,1-Dichloroethene 0.016 0.062 Not Detected Not Detected
1,1-Dichloroethane 0.031 0.13 Not Detected Not Detected
cis-1,2-Dichloroethene 0.031 0.12 Not Detected Not Detected

.~.!..~•.!.1.:!..~.!~b!.2!.~.~~~~.~~ g.:9..~.~ ~:.~.!. _ g.:9..~.! 9..:?.~ .
Benzene 0.078 0.25 Not Detected Not Detected
1,2-Dichloroethane 0.031 0.13 0.034 0.14
Trichloroethene 0.031 0.17 Not Detected Not Detected
Toluene 0.078 0.30 0.20 0.75
1,1,2-Trichloroethane 0.031 0.17 Not Detected Not Detected......................._ _ _ -.....•......................._ _•....•..............•...._ _ _ _ _ _ _ .
Tetrachloroethene 0.031 0.21 Not Detected Not Detected
Ethyl Benzene 0.078 0.34 Not Detected Not Detected
m,p-Xylene 0.078 0.34 Not Detected Not Detected
o-Xylene 0.078 0.34 Not Detected Not Detected

.1..!.~..!?!.?:!..~!~~~b.~!?.!..?..~!b.~.~~ _ _ ~.:~.~.~ _~.:~~ ~.~~..~.~.~~.~.~~.~ ~.~.~..~.~.~~.~.~.~.~ _..
trans-1,2-Dichloroethene 0.16 0.62 Not Detected Not Detected
Methyl tert-Butyl Ether 0.16 0.57 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

122
100
116

Method
Limits

70-130
70-130
70-130

Page 12 of 31



AIR TOXICS LTD.
SAMPLE NAME: 4040A-KIS-EU Duplicate

10#: 0205103-08AA

EPA METHOD To-14 GelMS SIM

File Name:

011. Factor:

w050712

1.55

Date of Collection: 513/02

Date of Analysis: 5nJ02

Rot. Limit Rot. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.016 0.040 Not Detected Not Detected
1,1-Dichloroethene 0.016 0.062 Not Detected Not Detected
1,1-Dichloroethane 0.031 0.13 Not Detected Not Detected
cis-1,2-Dichloroethene 0.031 0.12 Not Detected Not Detected

.~..!.1.!.1.7.T..~~~b!.9r..C?~!b9.n~ 9..:9..~.~ Q:.~.!. 9..:p..~? 9..:?.~ _ .
Benzene 0.078 0.25 Not Detected Not Detected
1,2-Dichloroethane 0.031 0.13 0.045 0.18
Trichloroethene 0.031 0.17 Not Detected Not Detected
Toluene 0.078 0.30 0.20 0.78
1,1,2-Trichloroethane 0.031 0.17 Not Detected Not Detected......._ _ _ _ _ _ _ - .
Tetrachloroethene 0.031 0.21 Not Detected Not Detected
Ethyl Benzene 0.078 0.34 Not Detected Not Detected
m,p-Xylene 0.078 0.34 Not Detected Not Detected
a-Xylene 0.078 0.34 Not Detected Not Detected
1,1,2,2-Tetrachloroethane 0.031 0.22 Not Detected Not Detected.._ _ __ _ _ _ _ _ _ _ _ - _..__ _ -
trans-1,2-Dichloroethene 0.16 0.62 Not Detected Not Detected
Methyl tert-Butyl Ether 0.16 0.57 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

,
"

,

- /

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

122
103
118

Method
Limits

70-130
70-130
70-130

Page 13 of 31



AIR TOXICS LTD.
SAMPLE NAME: 4030A-CID-IU

ID#: 0205103-09A

EPAMETHODTQ-14 GClMSSlM

File Name:

Oil. Factor:
w050713

1.75

Date of Collection: 5/3/02

Date of Analysis: 517102

.....

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.018 0.045 Not Detected Not Detected
1,1-Dichloroethene 0.018 0.070 Not Detected Not Detected
1,1-Dichloroethane 0.035 0.14 Not Detected Not Detected
cis-1,2-Dichloroethene 0.035 0.14 Not Detected Not Detected

.~.!..1.!.1.~.!E~~b.!Q!.g~!b?.~~ 9..:9..~~ 9.:.~.~ 9..:9..~9. .9..:.?.~ ..
Benzene 0.088 0.28 0.10 0.32
1,2·Dichloroethane 0.035 0.14 0.039 0.16
Trichloroethene 0.035 0.19 Not Detected Not Detected
Toluene 0.088 0.34 2.1 8.2

.1..!.~..!?.~!..r.~~~.!~!-~~_t~_~.~.~ _.._ 9..:9..~~ 9.:.~.~ ~.~!..~.~.~~E~~.9 ~.~! ..~.~.~~g.~~.9. .
Tetrachloroethene 0.035 0.24 0.16 1.1
Ethyl Benzene 0.088 0.39 0.45 2.0
m,p-Xylene 0.088 0.39 2.1 9.1
o-Xylene 0.088 0.39 0.55 2.4

.~.!..~..!?!?=!..~.!E~~.~~?.!-?..~!~.~.~.~ _ 9..:9..~? g:.~~ _ ~.~~..~.~~~~.~~.~ ~.?~.P.~.~~~.~~.~ ..
trans-1,2-Dichloroethene 0.18 0.70 Not Detected Not Detected
Methyl tert-Butyl Ether 0.18 0.64 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

116
108
123

Method
Limits

70-130
70-130
70-130

Page 14 of 31



AIR TOXICS LTD.
SAMPLE NAME: 4028B-SAC-IU

ID#: 0205103-10A

EPA METHOD TQ.14 GCIMS SIM

"\

FileName:

Oil. Factor:
wOS0714

1.83

Date of Collection: 513/02

Date of Analysis: SnJ02

RDt. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.018 0.048 Not Detected Not Detected
1,1-Dichloroethene 0.018 0.074 Not Detected Not Detected
1,1-Dichloroethane 0.037 0.15 Not Detected Not Detected
cis-1,2-Dichloroethene 0.037 0.15 Not Detected Not Detected

.!.t.~..!.!.:!..~.!~b!.9r.g.~!b~.~~ _ 9..:9..~? 9.:.?9. 9..:9..~~ 9..:?.~ .
Benzene 0.092 0.30 0.096 0.31
1,2-Dichloroethane 0.037 0.15 0.051 0.21
Trichloroethene 0.037 0.20 Not Detected Not Detected
Toluene 0.092 0.35 0.68 2.6

.~_!.!.!?~.!.!.~~~.I.C?!..?-~~~~E~~ _ 9..:9..~? _ _9.:.?9. __ ~.C?~.P~~~g.!.~.~ JiC?~.P~~~.~.~~.9. .
Tetrachloroethene 0.037 0.25 Not Detected Not Detected
Ethyl Benzene 0.092 0.40 Not Detected Not Detected
m,p-Xylene 0.092 0.40 0.10 0.46
o-Xylene 0.092 0.40 Not Detected Not Detected

.~_!.!:?!.?..=!..~~!.~~.~.I~!..'!.!:l~~.a..~!:l _ _ _..~.:~.~!. _ ~:.?? ~.~~..~_e.~e..~.~~~ _..~.9.~ ..~_e.~e..~~e..~ __.._
trans-1,2-Dichloroethene 0.18 0.74 Not Detected Not Detected
Methyl tert-Butyl Ether 0.18 0.67 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4·Bromofluorobenzene

%Recovery

120
104
113

Method
Limits

70-130
70-130
70-130

Page 150f31



AIR TOXICS LTD.
S~PLEN~:3009A-AJU(-IU

10#: 0205103-11A

EPAMETHODTQ-14 GCIMSSIM

File Name:

Oil. Factor:
w050715

1.29

Date of Collection: 5/3102

Date of Analysis: 517102

RDt. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.013 0.034 Not Detected Not Detected
1.1-Dichloroethene 0.013 0.052 Not Detected Not Detected
1.1-Dichloroethane 0.026 0.11 Not Detected Not Detected
cis-1.2-Dichloroethene 0.026 0.10 Not Detected Not Detected

.1..!.!.!.!.:!.~~5:b.!9!.g.~!b.~.!}~ 9..:9..?? g:.~.~ 9..:9..~? 9..:~.! .
Benzene 0.064 0.21 0.13 0.41
1.2-Dichloroethane 0.026 0.11 0.051 0.21
Trichloroethene 0.026 0.14 Not Detected Not Detected
Toluene 0.064 0.25 0.57 2.2

.1..!.!.!?:!.~~~~!.?:..?.~~~.?..~~ .9..:9..?? 9.:..1.~ t:-!.?~ ..~~~~.~.!~.~ t:-!..?~..~~~~.~.!~.~ ..
Tetrachloroethene 0.026 0.18 Not Detected Not Detected
Ethyl Benzene 0.064 0.28 0.064 J 0.28 J

m,p-Xylene 0.064 0.28 0.24 1.1
a-Xylene 0.064 0.28 0.10 0.46

.1..c1..!?!?:!.~~~~~.h.L?.:..?..~~~~.~~ 9..:9..?? ~:.~.~ ~.!?~..~~~~.~.~~.~ ~_?~..~~~~5.~~.~ .
trans-1.2-Dichloroethene 0.13 0.52 Not Detected Not Detected
Methyl tert-Butyl Ether 0.13 0.47 Not Detected Not Detected

J =Estimated value.

Container Type: 6 Liter Summa Canister (SIM Certified)

Surrogates

1.2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

117
104
115

Method
Limits

70-130
70-130
70-130

Page 16 of 31



AIR TOXIes LTD.
SAMPLE NAME: 3001B-ENT-1U

10#: 0205103-12A

EPA METHOD TO-14 GelMS SIM

File Name:

Oil. Factor:

w050716
1.96

Date of Collection: 513/02
Date of Analysis: 5nJ02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.020 0.051 Not Detected Not Detected
1,1-Dichloroethene 0.020 0.079 Not Detected Not Detected
1,1-Dichloroethane 0.039 0.16 Not Detected Not Detected
cis-1,2-Dichloroethene 0.039 0.16 Not Detected Not Detected

.~..t.!.!.1.7.:r~.l~b.!2r.g.~~b.?n~ 9..:9..~~ ~:.?? .9..:9..~? 9..:?.~ .
Benzene 0.098 0.32 0.14 0.46
1,2-Dichloroethane 0.039 0.16 Not Detected Not Detected
Trichloroethene 0.039 0.21 Not Detected Not Detected
Toluene 0.098 0.38 1.1 4.3

.~..:.~.:?:!.E.~~b.I.!?.E9..!::!b~.~~ 9..:9.}~ ~:.?? }:!.!?!..~~!~g.!.~.9. ~.!?!..~!::!!::E!~.9. ..
Tetrachloroethene 0.039 0.27 Not Detected Not Detected
Ethyl Benzene 0.098 0.43 Not Detected Not Detected
m,p-Xylene 0.098 0.43 0.17 0.74
o-Xylene 0.098 0.43 Not Detected Not Detected

.~..:.~..:?!?:T..~.!E~~b.!!?E9. ..~!b.?..~~ ~~~.~~ _..~:.?! _ ~.?~..~~~~.~~.~.~ J:!?~ ..~~~~.~~~.~ ..
trans..1,2-Dichloroethene 0.20 0.79 Not Detected Not Detected
Methyl tert..Butyl Ether 0.20 0.72 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

Surrogates

1,2..Dichloroethane-d4
Toluene..d8
4-Bromofluorobenzene

%Recovery

121
109
112

Method
Limits

70..130
70..130
70..130

0,

f
'. /............. ~
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AIR TOXICS LTD.
SAMPLE NAME: 4011A-NIM-IU

ID#: 0205103-13A

EPAMETHODTO-14 GClMSSIM

File Name:

Oil. Factor:
w050717

1.58
Date of Collection: 5/3/02
Date of Analysis: 5nJ02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.016 0.041 Not Detected Not Detected
1,1-Dichloroethene 0.016 0.064 Not Detected Not Detected
1,1-Dichloroethane 0.032 0.13 Not Detected Not Detected
cis-1,2-Dichloroethene 0.032 0.13 Not Detected Not Detected

.1..t.!.t.!.~.T..~.!!?b.I.?!.9..~~b.~.!}~ _ _ g.:9..~? .9.:.~.~ _ g.:9..~~ 9..:?.~ .
Benzene 0.079 0.26 0.12 0.38
1,2-Dichloroethane 0.032 0.13 0.046 0.19
Trichloroethene 0.032 0.17 Not Detected Not Detected
Toluene 0.079 0.30 0.92 3.5

.1..~.!.~?.~.!.E~~.~.!~.~g.~~~.~.~~ _ 9..:9..~? _ Q:.~.~ _ ~~~.P~~~E~~.~._ ~.~~..~~.~~~.~.~.9. ..
Tetrachloroethene 0.032 0.22 Not Detected Not Detected
Ethyl Benzene 0.079 0.35 0.27 1.2
m,p-Xylene 0.079 0.35 1.2 5.2
o-Xylene 0.079 0.35 0040 1.7

.1..~.~..t?~.?.:=!..~.~~~~.~~~!.g.~~~_~.~_~ _ _ __ _ 9..:9..~? _ ~:~?. ~.~~..~.~.~:.~.~.~.~ _ ~.~~..~.:~:.~.~:.~ .
trans-1,2-Dichloroethene 0.16 0.64 Not Detected Not Detected
Methyl tert-Butyl Ether 0.16 0.58 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

/

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

121
120
110

Method
Limits

70-130
70-130
70-130

Page 180f31



AIR TOXIes LTD.
SAMPLE NAME: 4014-NIM-IU

ID#: 0205103-14A

EPA METHOD T().14 GelMS SIM

File Name:

Oil. Factor:
w050718

1.96
Date of Collection: 513/02

Date of Analysis: 5m02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.020 0.051 Not Detected Not Detected
1,1-Dichloroethene 0.020 0.079 Not Detected Not Detected
1,1-Dichloroethane 0.039 0.16 Not Detected Not Detected
cis-1,2-Dichloroethene 0.039 0.16 Not Detected Not Detected

.1.t.~..t.1.7.T~.~~b!.C?!.g.~!b.~n~ 9..:9..~~ _ Q:.?? _ .9..:9.~§ 9..:??. .
Benzene 0.098 0.32 0.12 0.38
1,2-Dichloroethane 0.039 0.16 Not Detected Not Detected
Trichloroethene 0.039 0.21 Not Detected Not Detected
Toluene 0.098 0.38 0.55 2.1

.~..!.!!?~.!.!.~~~.I.C?.~9. ..~!~~.~~ 9..:9..~~ _ _ Q:.?? _ ~C?!..~~!~g!~.~ ~.C?!..~~!~g.~~.~ ..
Tetrachloroethene 0.039 0.27 Not Detected Not Detected
Ethyl Benzene 0.098 0.43 Not Detected Not Detected
m,p-Xylene 0.098 0.43 0.17 0.77
o-Xylene 0.098 0.43 Not Detected Not Detected

.!.!.~..:?!.?:!..~~!.~~~.I.?.!.~_~!~.~.~~ _ _ _ ~.:~.~~_ _ _~:.?!. _ ~.9..~.~..e.~~.~~.e..:! _~.9.~..~_e.~e..~~~.~ ..
trans-1,2-Dichloroethene 0.20 0.79 Not Detected Not Detected
Methyl tert-Butyl Ether 0.20 0.72 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

120
104
123

Method
Limits

70-130
70-130
70-130
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AIR TOXICS LTD.
SAMPLE NAME: 4011A-NIM-EU

ID#: 020S103-1SA

EPAMETHODTO-14 GC/MSSIM

File Name:

Oil. Factor:
w050806

2.12

Date of Collection: 5/3/02

Date of Analysis: 5/8/02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.021 0.055 Not Detected Not Detected
1,1-Dichloroethene 0.021 0.085 Not Detected Not Detected
1,1-Dichloroethane 0.042 0.17 Not Detected Not Detected
cis-1,2-Dichloroethene 0.042 0.17 Not Detected Not Detected

.~..,.1.!.1.7.!.~.i.f:D.!.9.!.9..~~D..~n~ .2.:9..~? 9.:.?.~ 9..:.O'.~? .2.:?..~ .
Benzene 0.11 0.34 Not Detected Not Detected
1,2-Dichloroethane 0.042 0.17 0.055 0.23
Trichloroethene 0.042 0.23 Not Detected Not Detected
Toluene 0.11 0.40 0.18 0.70

~..'..!.:.?~.!.E~~~.~?!:.?.~!~?..~~ _ 9..:9..~? 9.:.?.~ ~.?!.P.~.~~g.~~.~ ~.?!..~~.~~E~~.~ ..
Tetrachloroethene 0.042 0.29 Not Detected Not Detected
Ethyl Benzene 0.11 0.47 Not Detected Not Detected
m,p-Xylene 0.11 0.47 Not Detected Not Detected
a-Xylene 0.11 0.47 Not Detected Not Detected

.1..!.1..:?!?:!.~!!~..~~.~?!:.?..~!~?..~~ _ _ ~.~~.~~ ~:~~ _ g.:~.~.~ _ ~.:?.! ..
trans-1,2-Dichloroethene 0.21 0.85 Not Detected Not Detected
Methyl tert-Butyl Ether 0.21 0.78 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

'\
./

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

120
98
118

Method
Limits

70-130
70-130
70-130
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AIR TOXICS LTD.
SAMPLE NAME: 3054B-FLI-IU

ID#: 0205103-16A

EPA METHOD TO-14 GCIMS 81M

File Name:

011. Factor:
w050807

1.87

Date of Collection: 5/3102
Date of Analysis: 5/8/02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.019 0.048 Not Detected Not Detected
1,1-Dichloroethene 0.019 0.075 0.022 0.088
1,1-Dichloroethane 0.037 0.15 Not Detected Not Detected
cis-1,2-Dichloroethene 0.037 0.15 Not Detected Not Detected

J..!.!.!.!.7.T..~~~b.I.~!.g.~!b~n~ 2.:2.~!. 9.:.?.~ 2.:2.~? 2.:~.9. .
Benzene 0.094 0.30 0.20 0.66
1,2-Dichloroethane 0.037 0.15 0.054 0.22
Trichloroethene 0.037 0.20 Not Detected Not Detected
Toluene 0.094 0.36 1.0 4.0

.!.!.~.!?:T..~~~b!.~!.?..~~~~.~~ 2.:9..~!. 9.:.?.! ~.!?~P.~.~~g.~~.~ ~.!?!..~~!~.~.~~.~ ..
Tetrachloroethene 0.037 0.26 0.16 1.1
Ethyl Benzene 0.094 0.41 0.23 1.0
m,p..Xylene 0.094 0.41 0.43 1.9
o..Xylene 0.094 0.41 0.20 0.88

.~..!.!.!?!.?:T..~~T~~!2I~!.?.~!b.~.~~ ~:9..~!.. ~:.~? ~.~~ ..~~~~.~.~~.~ ~.~~..~~~~.~.~~.~ ..
trans-1,2..Dichloroethene 0.19 0.75 Not Detected Not Detected
Methyl tert..Sutyl Ether 0.19 0.68 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

\,
I,
'" ./

Surrogates

1,2-Dichloroethane-d4
Toluene..d8
4-Bromofluorobenzene

%Recovery

118
106
116

Method
Limits

70..130

70-130
70-130

Page 21 of 31



AIR TOXIes LTD.
SAMPLE NAME: 3054B-FLI-EU

10#: 0205103-17A

EPAMETHODTO-14 GClMSSIM

File Name:

011. Factor:
w051008

5.83

Date of Collection: 5/3/02

Date of Analysis: 5/10/02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.058 0.15 Not Detected Not Detected
1,1-Dichloroethene 0.058 0.23 Not Detected Not Detected
1,1-Dichloroethane 0.12 0.48 Not Detected Not Detected
cis-1,2-Dichloroethene 0.12 0.47 Not Detected Not Detected

.~..,.1.!.1.7.T..~~~b.!9.r.g.~!b.~E!~ g.:.~.? g:.~.~ ~.~.~.P~!!::.~.~!::.~ ~.~!.P.!::!!::.~.~!::.~ .
Benzene 0.29 0.95 26 84
1,2-Dichloroethane 0.12 0.48 Not Detected Not Detected
Trichloroethene 0.12 0.64 Not Detected Not Detected
Toluene 0.29 1.1 87 330

.~.!..1.~.?~.!..~~~~.!!?.r..~.~!~~E~!:: g:.~.? g.:~~ ~.~.U?~!~E~!::.~ t:J..?.~.P~..~~E~!::.9 ..
Tetrachloroethene 0.12 0.80 Not Detected Not Detected
Ethyl Benzene 0.29 1.3 22 98
m,p-Xylene 0.29 1.3 86 380
o-Xylene 0.29 1.3 49 220

.~..,.~..,?!.?..=!..~.!~~~~.~~r.9.~!~~.~!:: ~:.~.? g:~.~ _.~~~.g~~~.~.~~.~_ ~.~.~..~~~~~.~~.~ ..
trans-1,2-Dichloroethene 0.58 2.3 Not Detected Not Detected
Methyl tert-Butyl Ether 0.58 2.1 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

,
)

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

126
97
105

Method
Limits

70-130
70-130
70-130
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AIR TOXIes LTD.
SAMPLE NAME: 3054B-FLI-EU Duplicate

10#: 0205103-17AA

EPAMETHODTo-14 GCfMSSIM

File Name:

Oil. Factor:
w051009

5.83

Date of Collection: 513/02
Date of Analysis: 5/10/02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.058 0.15 Not Detected Not Detected
1,1-Dichloroethene 0.058 0.23 Not Detected Not Detected
1,1-Dichloroethane 0.12 0.48 Not Detected Not Detected
cis-1,2-Dichloroethene 0.12 0.47 Not Detected Not Detected

.1..!.1.!.1.7.I!.~!?b.I.9.E9..~!b~D~ 2:.~.? 2:.~? ~.9.!.P~!~.~.~.~.~ ~.9.! ..~~.~~.~.~.~.~ ..
Benzene 0.29 0.95 25 81
1,2-Dichloroethane 0.12 0.48 Not Detected Not Detected
Trichloroethene 0.12 0.64 Not Detected Not Detected
Toluene 0.29 1.1 84 320

.!.!.!!?:!.!i~~.I.9.!..?..~~~~..~~ 2:.~.? 2:.~? ~.9.~.P..e.~e.g.~~.~ t:'!'?~..~~~~g.~e..~ ..
Tetrachloroethene 0.12 0.80 Not Detected Not Detected
Ethyl Benzene 0.29 1.3 21 94
m,p-Xylene 0.29 1.3 82 360
a-Xylene 0.29 1.3 47 210
1,1,2,2-Tetrachloroethane 0.12 0.81 Not Detected Not Detected._ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ __ .
trans-1,2-Dichloroethene 0.58 2.3 Not Detected Not Detected
Methyl tert-Butyl Ether 0.58 2.1 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

i \
\. ,)

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

126
97
105

Method
Limits

70-130
70-130
70-130

Page 23 of 31



AIR TOXIes LTD.
SAMPLE NAME: Lab Blank

10#: 0205103-18A

EPA METHOD TO-14 GClMS SIM

File Name:

Oil. Factor:
w050606

1.00

Date of Collection: NA

Date of Analysis: 5/6/02

/

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.010 0.026 Not Detected Not Detected
1,1-Dichloroethene 0.010 0.040 Not Detected Not Detected
1,1-Dichloroethane 0.020 0.082 Not Detected Not Detected
cis-1,2-Dichloroethene 0.020 0.080 Not Detected Not Detected

.~..!.1.!.1.~.!.~.!!?b.!!?E.9.~~b.~n~ _ .2.:2.?9. g:.~ ..! ~.9.!..~.~!~.~.~~.9 ~.9.!.g~!~.~.~~.9 ..
Benzene 0.050 0.16 Not Detected Not Detected
1,2-Dichloroethane 0.020 0.082 Not Detected Not Detected
Trichloroethene 0.020 0.11 Not Detected Not Detected
Toluene 0.050 0.19 Not Detected Not Detected

.~..~.!.~?~.!.~.~!?b.~9.!.9..~!b.?..~~ .2.:2.?9. Q:.~ ..! ~..C?!.p~!~.~.~~.9 ~.9.!.p~..~~.~.~~.9 ..
Tetrachloroethene 0.020 0.14 Not Detected Not Detected
Ethyl Benzene 0.050 0.22 Not Detected Not Detected
m,p-Xylene 0.050 0.22 Not Detected Not Detected
a-Xylene 0.050 0.22 Not Detected Not Detected

.~.!..1.!.?!.?:=!.~!~~!?bLC?!..C?..~!b.~.~~ ~.:9..~9. ~:.~.~ ~.~~..~~~~.~.~~.~ ~.~~ ..~.~~:.~.~~.~ ..
trans..1,2..Dichloroethene 0.10 0.40 Not Detected Not Detected
Methyl tert-Butyl Ether 0.10 0.37 Not Detected Not Detected

Container Type: NA· Not Applicable

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

127
98
102

Page 24 of31

Method
Limits

70-130
70-130
70-130



AIR TOXICS LTD.
SAMPLE NAME: Lab Blank

ID#: 0205103-188

EPA METHOD TO-14 GCIMS 81M

File Name:

Oil. Factor:

w050705

1.00

Date of Collection: NA

Date ofAnalysis: 5nJ02

RDt. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.010 0.026 Not Detected Not Detected
1,1-Dichloroethene 0.010 0.040 Not Detected Not Detected
1,1-Dichloroethane 0.020 0.082 Not Detected Not Detected
cis-1,2-Dichloroethene 0.020 0.080 Not Detected Not Detected

.~..!.1.!.1.::r~.l~b.~Q!.9..~~b~n~ _ 9..:9..?9. _ ~:.~..~ ~.9.! ..~.~!~.~.!.~.9. ~.9.!.P~.!~. ~.!.~.9. ..
Benzene 0.050 0.16 Not Detected Not Detected
1,2-Dichloroethane 0.020 0.082 Not Detected Not Detected
Trichloroethene 0.020 0.11 Not Detected Not Detected
Toluene 0.050 0.19 Not Detected Not Detected

.!.!.!.!.?~.!.E~~b.I.Q:..~~!b.?.D.~ 9..:9..?9.._ _ ~:.~.J _~C?!..~_e.~e.g.!~.9 ~.C?! ..~!::~e.g.!~.~ _
Tetrachloroethene 0.020 0.14 Not Detected Not Detected
Ethyl Benzene 0.050 0.22 Not Detected Not Detected
m,p-Xylene 0.050 0.22 Not Detected Not Detected
o-Xylene 0.050 0.22 Not Detected Not Detected

.~..!.!.!~.!.?::r~~E~~.~.~9.:..~_e.!b.?.~~ ~.:~.?9. _ ~:.~.~ ~.9.!..~~!:.~~~.~ _ ~.9.!..~~!:.~.~~.~ .
trans-1,2-Dichloroethene 0.10 0.40 Not Detected Not Detected
Methyl tert-Butyl Ether 0.10 0.37 Not Detected Not Detected

Container Type: NA • Not Applicable

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

127
98
103

Page 25 of 31

Method
Limits

70-130
70-130
70-130



AIR TOXICS LTD.
SAMPLE NAME: Lab Blank

10#: 0205103-18C

EPAMETHODTO-14 GClMSSIM

File Name:

Oil. Factor:
w050805

1.00

Date of Collection: NA

Date of Analysis: 5/8/02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.010 0.026 Not Detected Not Detected
1,1-Dichloroethene 0.010 0.040 Not Detected Not Detected
1,1-Dichloroethane 0.020 0.082 Not Detected Not Detected
cis-1,2-Dichloroethene 0.020 0.080 Not Detected Not Detected

.1.!..!.!.!.~.I.~~~D..!?!.g.~!D..~n~ .9..:9..?9. 9.:.~..~ ~~~ ..~~~~.~.~~.9 ~.~~.g.~~~.~.~~.9. ..
Benzene 0.050 0.16 Not Detected Not Detected
1,2-Dichloroethane 0.020 0.082 Not Detected Not Detected
Trichloroethene 0.020 0.11 Not Detected Not Detected
Toluene 0.050 0.19 Not Detected Not Detected

.~.!..~..~?~.!..~~~~.!~!..?~~~.?.~~ 9..:9..?9. 9.:.~ ..! ~.~~P~~~.~.~~.9. ~.~~.g.!:l..~~g,~~.9. .
Tetrachloroethene 0.020 0.14 Not Detected Not Detected
Ethyl Benzene 0.050 0.22 Not Detected Not Detected
m,p-Xylene 0.050 0.22 Not Detected Not Detected
o-Xylene 0.050 0.22 Not Detected Not Detected

.~..!.~..~?~?::!:.~~~~.~~~E.?..~~~.?..~~ 9..:9..?9. ~:.~.~ ~.~~..~~~~.~.~~.~ ~.~~ ..~.~..~~~.~~.~ ..
trans-1,2-Dichloroethene 0.10 0.40 Not Detected Not Detected
Methyl tert-Butyl Ether 0.10 0.37 Not Detected Not Detected

Container Type: NA • Not Applicable

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

124
98
101

Page 260f31

Method
Limits

70-130
70-130
70-130



AIR TOXIes LTD.
SAMPLE NAME: Lab Blank

10#: 0205103-180

EPA METHOD TQ-14 GelMS SIM

FileName:

Oil. Factor:

w051007

1.00

Date of Collection: NA

Date of Analysis: 5/10/02

Rot. Limit Rot. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.010 0.026 Not Detected Not Detected
1,1-Dichloroethene 0.010 0.040 Not Detected Not Detected
1,1-Dichloroethane 0.020 0.082 Not Detected Not Detected
cis-1,2-Dichloroethene 0.020 0.080 Not Detected Not Detected

.~..!.!.!.!.:.T..r.~!?b.!C?r.g.~!b~.!2~ 9..:9..?9. 9.:.~..~ ~.~! ..~~!~g.~.~.~ ~~! ..~~.~~.~.~~.~ .
Benzene 0.050 0.16 Not Detected Not Detected
1,2-Dichloroethane 0.020 0.082 Not Detected Not Detected
Trichloroethene 0.020 0.11 Not Detected Not Detected
Toluene 0.050 0.19 Not Detected Not Detected

.~..~.!.!?:!..~~~~!.~!.?.~~~.~.~~ 9..:9..?Q 9.:.~..! ~.~~.~~.~~.~.~.~.~ ~.~!.P~!~g!~.~ .
Tetrachloroethene 0.020 0.14 Not Detected Not Detected
Ethyl Benzene 0.050 0.22 Not Detected Not Detected
m,p-Xylene 0.050 0.22 Not Detected Not Detected
o..Xylene 0.050 0.22 Not Detected Not Detected

.~..!.!.!?!.?:!.~.!~~!?.~I~!..~~!~.~.~~ ~.:~.~~ ~:.~.~ ~~!..~..~!~.~.~~.~ ~.~~.~~!~.~.~~.~ ..
trans-1,2-Dichloroethene 0.10 0.40 Not Detected Not Detected
Methyl tert-Butyl Ether 0.10 0.37 Not Detected Not Detected

Container Type: NA • Not Applicable

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

126
97
103

Page 27 of31

Method
Limits

70-130
70-130
70-130
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AIR TOXICS LTD.
SAMPLE NAME: LCS

ID#: 0205103-19A

EPAMETHODTO-14 GClMSSIM

File Name:

011. Factor:

w050604

1.00

Date of Collection: NA

Date of Analysis: 5/6/02

Rot. Limit Rpt. Limit
Compound (ppbv) (uG/m3) %Recovery

Vinyl Chloride 0.010 0.026 96
1,1-Dichloroethene 0.010 0.040 89
1,1-Dichloroethane 0.020 0.082 98

cis-1,2-Dichloroethene 0.020 0.080 83

.~..t!.t!.~.!..~~5:b!.2r.g~!b?n~ 9..:9..?9. _ 9.:.~..~ _ ~..!.? .
Benzene 0.050 0.16 86
1,2-Dichloroethane 0.020 0.082 111
Trichloroethene 0.020 0.11 91
Toluene 0.050 0.19 90

.~..!.~..!?.:!..~~~~.~~!.g~~~~.~~ 9..:9..?9. _ _ 9.:.~..~ _ _ ~.9..~ .
Tetrachloroethene 0.020 0.14 99
Ethyl Benzene 0.050 0.22 98
m,p-Xylene 0.050 0.22 101
o-Xylene 0.050 0.22 108

.~.!..~..!?!?.:!..~.!E~~.~.~~!..?..~~~~.~~ ~.:~.?~ ~.:.~.~ ~.~.!. .
trans-1,2-Dichloroethene 0.10 0.40 109
Methyl tert-Butyl Ether 0.10 0.37 76

Container Type: NA - Not Applicable

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

118
101
104

Page 28of31

Method
Limits

70-130
70-130
70-130



File Name:

Oil. Factor:

AIR TOXICS LTD.
SAMPLE NAME: LCS

ID#: 0205103-198

EPA METHOD TQ-14 GC/MS 81M

w050703

1.00

Date of Collection: NA

Date of Analysis: 517102

RDt. Limit Rot. Limit
Compound (ppbv) (uG/m3) %Recovery

Vinyl Chloride 0.010 0.026 96
1,1-Dichloroethene 0.010 0.040 84
1,1-Dichloroethane 0.020 0.082 96
cis-1,2-Dichloroethene 0.020 0.080 80

.~..!.~..!.1.~.I.~(~b.I.9.:'.9.~!b.~n~ 9..:9..?9. 2:.~..! : ~..~..~ .
Benzene 0.050 0.16 87
1,2-Dichloroethane 0.020 0.082 109
Trichloroethene 0.020 0.11 89
Toluene 0.050 0.19 90

.~..!.!.!?:!.E.~~~!.C?Eg.!::!~?..~~ 9..:9..?9. 2:.~..~ !9..!? .
Tetrachloroethene 0.020 0.14 99
Ethyl Benzene 0.050 0.22 98
m,p-Xylene 0.050 0.22 101
o-Xylene 0.050 0.22 104

.~..!.!.!?!.?:I.~!~~~~.~C?Eg ..~!~.?...~~ ~.:~.~~ ~:.~.~ ~..?.~ ..
trans-1,2-Dichloroethene 0.10 0.40 107
Methyl tert-Butyl Ether 0.10 0.37 70

Container Type: NA - Not Applicable

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

116
102
102

Page 290f31

Method
Limits

70-130
70-130
70-130
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AIR TOXIes LTD.
SAMPLE NAME: LCS

ID#: 0205103-19C

EPA METHOD TO-14 GCIMS 81M

File Name:

Oil. Factor:
w050803

1.00

Date of Collection: NA

Date of Analysis: 5/8/02

.i

RDt. Limit Rpt. Limit
Compound (ppbv) (uG/m3) %Recovery

Vinyl Chloride 0.010 0.026 98
1,1-Dichloroethene 0.010 0.040 87
1,1-Dichloroethane 0.020 0.082 98
cis-1,2-Dichloroethene 0.020 0.080 82

.1..!.!.!.!.~TE~~b.'.9.r.g~!b~.!}~ 9..:9..?9. g:.~ ..! ~..!.~ ..
Benzene 0.050 0.16 91
1,2-Dichloroethane 0.020 0.082 113
Trichloroethene 0.020 0.11 94
Toluene 0.050 0.19 95

.1..~.~..!.?.~.!.r..~~b.~9.r.g~!b~.!}~ 9..:9..?9. g.:.~ ..! _..~.9..~ .
Tetrachloroethene 0.020 0.14 103
Ethyl Benzene 0.050 0.22 101
m,p-Xylene 0.050 0.22 103
o-Xylene 0.050 0.22 107

.~.!..~..!?!.?:!.~!~~!?..~.~9.!-?.~!b~.~~ 9..:9..~9. _ ~:.~.~ __ ~..~..~ _ .
trans-1,2-Dichloroethene 0.10 0.40 106
Methyl tert-Butyl Ether 0.10 0.37 68

Container Type: NA - Not Applicable

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

%Recovery

112
101
100

Page 30 of 31

Method
Limits

70-130
70-130
70-130



AIR TOXICS LTD.
SAMPLE NAME: LCS

10#: 0205103-190

EPA METHOD TO-14 GCIMS 81M

File Name:

011. Factor:

w051005

1.00

Date of Collection: NA

Date of Analysis: 5/10/02

Rot. Limit Rpt. Limit
Compound (ppbv) (uG/m3) %Recovery

Vinyl Chloride 0.010 0.026 106
1,1-Dichloroethene 0.010 0.040 108
1,1-Dichloroethane 0.020 0.082 112
cis-1,2-Dichloroethene 0.020 0.080 100

.~..!.~..!.1.7.I.~!~b.I.~!.g~~b~n~ _ 9..:9..?9. Q:.~..~ ~.~.~..9 ..
Benzene 0.050 0.16 96
1,2-Dichloroethane 0.020 0.082 124
Trichloroethene 0.020 0.11 103
Toluene 0.050 0.19 98
1,1,2-Trichloroethane 0.020 0.11 116._ __ _ _ _ _ __ - - .
Tetrachloroethene 0.020 0.14 112
Ethyl Benzene 0.050 0.22 108
m,p-Xylene 0.050 0.22 110
o-Xylene 0.050 0.22 123

.!.!.!.!.?!.?7..T~~E~~!],~!?!.g.~~~.~.~~ _ _ _ ~:9..~9. ___ _~~.~..~ _ _ _ _ _ ~..~..~ ..
trans-1,2-Dichloroethene 0.10 0.40 130
Methyl tert-Butyl Ether 0.10 0.37 102

Q =Exceeds Quality Control limits.

Container Type: NA - Not Applicable

/- '\

'\. )
'-~""

Surrogates

1,2-Dichloroethane-d4
Toluene-d8

4-Bromofluorobenzene

%Recovery

120
98
103

Page 31 of 31

Method
Limits

70-130
70-130
70-130



Air Toxics Ltd. Introduces the Electronic Report

Thank you for choosing Air Toxics Ltd. To better serve our customers, we are providing your report by
e-mail. This document is provided in Portable Document Format which can be viewed with Acrobat Reader
by Adobe.

This electronic report includes the following:

• Work order Summary;

• Laboratory Narrative;

• Results; and

• Chain of Custody (copy).

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630

(916) 985-1000 .FAX (916) 985-1020
Hours 8:00 A.M to 6:00 P.M. Pacific

E-mail to:samplereceiving@airtoxics.com



@ AIR TOXIes LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORKORDER#: 0205374

Work Order Summary

CLIENT: Mr. Chuck Siu BILL TO: Mr. Chuck Siu
SCA Environmental, Inc. SCA Environmental, Inc.
80 Grand Avenue 80 Grand Avenue
Fourth Floor Fourth Floor
Oakland, CA 94612 Oakland, CA 94612

PHONE: 510-465-9944 P.O. #

FAX: 510-465-9109 PROJECT # B5454 USCG AIR SAMPLING
DATE RECEIVED: 5/17/2002

CONTACT: Karen Burden
DATE COMPLETED: 6/3/2002

RECEIPT
FRACTION # NAME TEST VAC.lPRES.
01A 4063 BKlRIO TO-14-S 4.0"Hg
02A 4063BKlROU TO-I4-S 4.0"Hg
02AA 4063 B KIR OU Duplicate TO-14-S 4.0"Hg
03A Lab Blank TO-14-S NA
04A LCS TO-14-S NA "

~ ;,---./

CERTIFIED BY:

Laboratory Director

DATE: _06_/0_3_/0_2 _

Certfication numbers: CA ELAP - 1149, NY NELAP - 11291, UT ELAP - E-217, LA - AI 30763
Name of Accrediting Agency: NELAP/Florida Department of Health, Scope ofApplication: Clean Air Act,

Accreditation number: E87680, Effective date: 01101102, Expiration date: 06/30/02

Air Toxics Ltd. certifies that the test results contained in this report meet all requirements ofthe NELAC standards

This report shall not be reproduced, except in full, without the written approval of Air Toxics Ltd.

180 BLUE RAVINE ROAD. SUITE B FOLSOM. CA - 95630
(9 I6) 985-1000 . (800) 985-5955 . FAX (9 I6) 985- I020
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LABORATORYNARRATNE
TO-14SIM

SCA Environmental, Inc.
Workorder# 0205374

One 6 Liter Silonite Canister and One 6 Liter Smnma Canister (SIM Certified) samples were received on
May 17, 2002. The laboratory perfonned analysis via EPA Method TO-14/15 using GC/MS in the SIM
acquisition mode. The method involves concentrating up to 0.5 liters of air. The concentrated aliquot is then
flash vaporized and swept through a water management system to remove water vapor. Following
dehumidification, the sample passes directly into the GC/MS for analysis. See the data sheets for the
reporting limits for each compound.

Method modifications taken to run these samples include:

Requirement TO-14/15 SIM A TL Modifications

Sampling/concentrator system Nafion Drier Multisorbent concentrator

Sample load volume 400mL Up to 0.5 liter

Blank Humid air blank Dry air blank for low level analysis.

Blank acceptance criteria <0.2ppbv <DL

BFB absolute abundance criteria Within 10% of that CCV surrogate recoveries demonstrate stability from one
from previous day. day to the next

BFB acceptance criteria CLP protocol SW-846 protocol

Concentration orIS spike Not specified IOppbv

Dilutions for initial calibration Dynamic dilutions or Syringe dilutions
static using canisters

Flow rates/operating parameters Not specified Optimized. See procedures section.

ICAL RRF %RSD acceptance Not specified 30% or less for standard compounds, 40% or less for
criteria non-standard and polar compounds

IS recoveries Within 40% of mean Within 40% of CCV recoveries for blank and samples.
over ICAL for blanks,
and w/in 40% ofdaily
CCV for samples.

IS RTs Within .33 min from Within 0.5 min. ofRT in daily CCV
most recent calibration
(either ICAL or daily)

DailyCCV 70-130% Standard compounds:70 - 130% for at least 90%;
Non-standard and polar compounds: 60 - 140% for at least
80%

RF for quantitation From ICAL From ICAL

MSD scan range 35 -300amu 35 -350amu

Sampling/concentrator system Nafion Drier Multisorbent concentrator

Receiving Notes

There were no receiving discrepancies.

Page 20f8



Analytical Notes

There were no analytical discrepancies.

Definition of Data Qualifying Flags

Six qualifiers may have been used on the data analysis sheets and indicates as follows:
B - Compound present in laboratory blank greater than reporting limit (background

performed).
J - Estimated value.
E - Exceeds instnunent calibration range.
S - Saturated peak.
Q - Exceeds quality control limits.
U - Compound analyzed for but not detected above the reporting limit

File extensions may have been used on the data analysis sheets and indicates
as follows:
a-File was requantified
b-File was quantified by a second column and detector
rl-File was requantified for the purpose ofreissue

Page 30f8
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AIR TOXICS LTD.
SAMPLE NAME: 4063 B KIR 10

10#: 0205374-01A

EPAMETHODTD-14 GCIMSSIM

FileName:

Oil. Factor:

w052416

1.55

Date of Collection: 5116/02

Date of Analysis: 5/24102

J
/

Compound

Vinyl Chloride

1,1-Dichloroethene
1,1-Dichloroethane
cis-1,2-Dichloroethene

1,1,1-Trichloroethane
Benzene

1,2-Dichloroethane
Trichloroethene
Toluene
1,1,2-Trichloroethane

Tetrachloroethene
Ethyl Benzene
m,p-Xylene
a-Xylene

1,1,2,2-Tetrachloroethane

trans-1,2-Dichloroethene
Methyltert-Butyl Ether

Container Type: 6 Liter Silonite Canister

Surrogates

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

Rot. Limit
(ppbv)

0.016
0.016

0.031
0.031
0.031

0.078

0.031

0.031
0.078

0.031
0.031
0.078

0.078
0.078

0.031

0.16

0.16

Rpt. Limit
(uG/m3)

0.040

0.062
0.13
0.12

0.17

0.25

0.13
0.17
0.30
0.17

0.21
0.34
0.34
0.34

0.22

0.62

0.57

%Recovery

102
96
121

Amount
(ppbv)

Not Detected
Not Detected
Not Detected

Not Detected
0.036

0.15

Not Detected
Not Detected

0.68

Not Detected
0.036

Not Detected

0.18
Not Detected
Not Detected

Not Detected
Not Detected

Amount
(uG/m3)

Not Detected

Not Detected
Not Detected
Not Detected

0.20

0.49
Not Detected

Not Detected
2.6

Not Detected
0.25

Not Detected
0.82

Not Detected

Not Detected

Not Detected

Not Detected

Method
Limits

70-130
70-130
70-130

Page 4 of 8



AIR TOXIes LTD.
SAMPLE NAME: 4063 B KIR OU

ID#: 0205374-02A

EPA METHOD TQ-14 GCIMS SIM

File Name: w052417 Date of Collection: 5/16/02
Oil. Factor: 1.55 Date of Analysis: 5124/02

Rot. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.016 0.040 Not Detected Not Detected
1,1-Dichloroethene 0.016 0.062 Not Detected Not Detected
1,1-Dichloroethane 0.031 0.13 Not Detected Not Detected
cis-1,2-Dichloroethene 0.031 0.12 Not Detected Not Detected
1,1,1-Trichloroethane 0.031 0.17 0.036 0.20
Benzene 0.078 0.25 0.11 0.37
1,2-Dichloroethane 0.031 0.13 0.041 0.17
Trichloroethene 0.031 0.17 Not Detected Not Detected
Toluene 0.078 0.30 0.31 1.2
1,1,2-Trichloroethane 0.031 0.17 Not Detected Not Detected
Tetrachloroethene 0.031 0.21 Not Detected Not Detected
Ethyl Benzene 0.078 0.34 Not Detected Not Detected
m,p-Xylene 0.078 0.34 0.14 0.64
o-Xylene 0.078 0.34 Not Detected Not Detected '\

1,1,2,2-Tetrachloroethane 0.031 0.22 Not Detected Not Detected
\"-_1)

trans-1,2-Dichloroethene 0.16 0.62 Not Detected Not Detected
Methyl tert-Butyl Ether 0.16 0.57 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)

Method
Surrogates %Recovery Limits

1,2-Dichloroethane-d4 101 70-130
Toluene-d8 100 70-130
4-8romofluorobenzene 123 70-130

Page 50f8
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AIR TOXIes LTD.
SAMPLE NAME: 4063 B KIR OU Duplicate

ID#: 0205374-02AA

EPAMETHODTO-14 GClMSSIM

File Name: w052418 Date of Collection: 5116/02
Oil. Factor: 1.55 Date of Analysis: 5/24102

RDt. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)

Vinyl Chloride 0.016 0.040 Not Detected Not Detected

1,1-Dichloroethene 0.016 0.062 Not Detected Not Detected

1,1-Dichloroethane 0.031 0.13 Not Detected Not Detected

cis-1,2-Dichloroethene 0.031 0.12 Not Detected Not Detected

1,1,1-Trichloroethane 0.031 0.17 0.034 0.19

Benzene 0.078 0.25 0.10 0.34
1,2-Dichloroethane 0.031 0.13 0.036 0.15

Trichloroethene 0.031 0.17 Not Detected Not Detected
Toluene 0.078 0.30 0.29 1.1
1,1,2-Trichloroethane 0.031 0.17 Not Detected Not Detected

Tetrachloroethene 0.031 0.21 Not Detected Not Detected

Ethyl Benzene 0.078 0.34 Not Detected Not Detected

m,p-Xylene 0.078 0.34 0.13 0.59

a-Xylene 0.078 0.34 Not Detected Not Detected

1,1,2,2-Tetrachloroethane 0.031 0.22 Not Detected Not Detected

trans-1,2-Dichloroethene 0.16 0.62 Not Detected Not Detected

Methyl tert-Butyl Ether 0.16 0.57 Not Detected Not Detected

Container Type: 6 Liter Summa Canister (SIM Certified)
Method

Surrogates %Recovery Limits

1,2-Dichloroethane-d4 102 70-130

Toluene-d8 98 70-130

4-Bromofluorobenzene 122 70-130

Page 6 of 8



File Name:

Oil. Factor:

AIR TOXICS LTD.
SAMPLE NAME: Lab Blank

10#: 0205374-03A

EPA METHOD TO-14 GelMS SIM

w052405

1.00
Date of Collection: NA

Date of Analysis: 5124102

Compound

Vinyl Chloride

1,1-Dichloroethene
1,1-Dichloroethane
cis-1,2-Dichloroethene

1,1,1-Trichloroethane

Benzene
1,2-Dichloroethane
Trichloroethene

Toluene
1,1,2-Trichloroethane

Tetrachloroethene
Ethyl Benzene
m,p-Xylene
a-Xylene

1,1,2,2-Tetrachloroethane

trans-1,2-Dichloroethene
Methyl tert-Butyl Ether

Container Type: NA - Not Applicable

Surrogates

1,2-Dichloroethane-d4

Toluene-d8
4-Bromofluorobenzene

Ret. Limit
(ppbv)

0.010

0.010
0.020
0.020
0.020

0.050
0.020

0.020
0.050
0.020

0.020
0.050
0.050
0.050

0.020

0.10
0.10

Ret. Limit
(uG/m3)

0.026

0.040

0.082
0.080
0.11

0.16

0.082
0.11

0.19
0.11
0.14
0.22
0.22

0.22
0.14

0.40

0.37

%Recovery

103

98
100

Amount
(ppbv)

Not Detected

Not Detected

Not Detected
Not Detected
Not Detected

Not Detected

Not Detected
Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected

Not Detected

Not Detected

Not Detected

Amount
(uG/m3)

Not Detected
Not Detected

Not Detected
Not Detected
Not Detected

Not Detected
Not Detected

Not Detected
Not Detected
Not Detected

Not Detected
Not Detected
Not Detected
Not Detected

Not Detected

Not Detected
Not Detected

Method
Limits

70-130
70-130

70-130

Page 7 of8
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Appendix C
Statistical Analyses

This section presents, in detail, the statistical analyses summarized in Section 3. The text in Section 3
presented a qualitative summary of the analyses that were performed for examining the VOC
concentrations in indoor air at the Site. The statistics used to answer each of the questions posed in
Section 3 will be provided in turn below.

Statistical analyses were conducted only on those VOCs that were detected in more than one sample. This
included ten VOCs; i.e., benzene, 1,2-dichloroethane, ethylbenzene, MTBE, PCE, TCE, toluene, 1,1,1
trichloroethane, m,p-xylenes, and o-xylene. Data from the three different areas sampled (i.e., North
Housing, Kollmann Circle, and Marina Housing) were pooled together for the analyses. All Statistical
analyses were performed using Statistica v 6.0.

c.t Indoor vs. Outdoor Air

Air samples were collected at the Site from houses with and without vapor barriers. As the presence of
vapor barriers may have affected the concentrations of VOCs in indoor air, the presence of vapor barriers
in some of the housing units may bias any statistical analyses performed. Therefore, the potential effects
of both factors should be investigated simultaneously in the statistical analyses. This was performed using
a two factor analysis of variance (ANOVA). The statistical analyses performed addressed two questions:
I) indoor vs. outdoor air and 2) the effect of vapor barriers.

This type of analysis permits the examination of the effects of both factors simultaneously and is
preferred to performing separate I-tests to test each effect separately. ANOVA is a robust statistical
technique that is relatively insensitive to even large departures from its assumptions. As no equivalent
non-parametric test is available and the ANOVA is robust, the ANOVA was used even if the data did not
meet the assumptions of the test.

The statistical analyses indicated that only MTBE concentrations differed among the housing areas (in
both indoor and outdoor air). MTBE concentrations were found to be higher in air samples collected in
North housing than in Kollmann Circle and Marina Housing. However, as MTBE concentrations were
observed to be higher in both indoor and outdoor air at North Housing, this likely reflects the increased
MTBE levels in ambient air during the winter months (see previous section). Indoor and outdoor air were
not found to differ (regardless of time) for any VOc. Overall, this suggests that VOCs are not
accumulating in indoor air from subsurface sources and that there is no appreciable effect of vapor
barriers.

The ANOVA output tables, and figures showing for the VOCs showing significant differences are
provided following the text.

"
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C.2 ANOVA tables and figures for Indoor air vs. Outdoor air

In the ANOVA tables presented below, "Area" refers to the sampling area (i.e., Marina Housing, Kollmann Circle, and North Housing); "Indoor"
refers to whether the samples were collected indoors vs. outdoors.

Benzene
Univariate Tests of Significance for Value (ug/m3) (indoor vs. outdoor.sta) Sigma-restricted parameterization Effective hypothesis decomposition

~SSS I Degr. of II MS I F II p

Intercept II 11291.7061 11.726018 110.197467

Area 196.025 ~ 1198.0125 10.579938 110.565223

Indoor 113.618 II 11113.6180 110.672275 110.417809 I
Area*Indoor 365.489 ~ 11182.7445 111.081295 110.350216 I

Error 15915.183 135 11169.0052 I II I

1,2-Dichloroethane
Univariate Tests of Significance for Value (ug/m3) (indoor vs. outdoor.sta) Sigma-restricted parameterization Effective hypothesis decomposition

SS Degr. of MS I F II p I
Intercept 0.783365 1 0.783365 1244.3286 110.000000 1

Area 0.014398 ~ 0.007199 12.2453 110.120935 I
Indoor 0.000239 1 0.000239 10.0745 110.786501 I

Area*Indoor 1~21 ~ 0.004910 11.5315 110.230341 I
Error 217 135 0.003206 I II I
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Ethylbenzene
Univariate Tests of Significance for Value (ug/m3) (indoor vs. outdoor.sta) Sigma-restricted parameterization Effective hypothesis decomposition

I II SS II Degr. of II MS II F II p I
I Intercept 11340.065 III 11340.0653 111.503679 110.228293 I

Area 303.174 ~ 11151.5870 110.670278 1[0.518010 I
Indoor 115.767 II 11115.7667 110.511890 110.479068 I

Area*Indoor 569.697 ~ 11284.8487 111.259526 110.296335 I
Error 7915.444 135 11226.1555 II II I

Tetrachloroethene

Univariate Tests of Significance for Value (ug/m3) (indoor vs. outdoor.sta) Sigma-restricted parameterization Effective hXRothesis decomposition

I II SS II Degr. of MS I F II p I
I Intercept 1117.1329 III 17.13295 12.098355 110.156358 I
I Area 113.2901 I~ 111.64506 10.201479 110.818462

I Indoor 110.9134 III 110.91344 10.Il1873 110.740018

Area*Indoor 13.4256 I~ III.71281 10.209776 110.811778

Error 11285.7730 1135 118.16494 II II I
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Toluene
Univariate Tests of Significance for Value (ug/m3) (indoor vs. outdoor.sta) Sigma-restricted parameterization Effective hypothesis decomposition

I II SS II Degr. of II MS II F II p I
Intercept 4975.77 II 1@975.774 111.886921 110.178285 I

Area 2951.86 ~ 111475.930

j~
.",",LAt\8

Indoor 1311.20 I 111311.195 0.485385

Area*Indoor 6268.92 liz 113134.460 1.188655 0.316629

I Error 1192294.33 1135 112636.981 II II I

1,1,1-Trichloroethane
Univariate Tests of Significance for Value (ug/m3) (indoor vs. outdoor.sta) Sigma-restricted parameterization Effective hypothesis decomposition

SS I Degr. of II MS II F II p I
Intercept 11.662629 III 111.662629 11253.1089 110.000000 I

I Area 110.010770 I~ 10.005385 10.8198 110.448821 I
Indoor 0.001425 I 10.001425 10.2169 110.644307 I

Area*Indoor 0.001000 ~ 0.000500 10.0761 110.926862 I
Error 0.229909 135 110.006569 II II I
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Trichloroethene
Univariate Tests of Significance for Value (ug/m3) (indoor vs. outdoor.sta) Sigma-restricted parameterization Effective hypothesis decomposition

SS I Degr. of I. MS II F II p I
Intercept 1.046029 11 111.046029 11165.7912 110.000000 I

Area 0.008005 12 10.004002 10.6344 110.536253 I
Indoor 0.001773 I 0.001773 10.2810 110.599363 I

Area*lndoor 0.032753 112 0.016377 12.5956 110.088897 I
Error 0.220826 135 110.006309 II II

m,p-Xylenes
Univariate Tests of Significance for Value (ug/m3) (indoor vs. outdoor.sta) Sigma-restricted parameterization Effective hypothesis decomposition

I II SS II Degr. of I MS F P
Intercept 15081.0 III 15081.017 1.457131 0.235482

Area k302.2 I~ 12151.076 0.616884 10.545386 I
I Indoor 111712.5 III 11712.501 0.491110 0.488066

Area*lndoor 8675.6 ~ 114337.818 1.243997 0.300661

Error 122045.0 1135 3487.001 I II I
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o-Xylene
Univariate Tests of Significance for Value (ug/m3) (indoor vs. outdoor.sta) Sigma-restricted parameterization Effective hypothesis decomposition

I II SS II Degr. of II MS II F II p I
Intercept 1334.50 II 111334.503 III.I94507 110.281888 I

Area 1698.89 ~ 11849.445 110.760334 110.475076 I
Indoor 629.73 II 11629.733 110.563671 110.457803 I

Area*Indoor 2732.14 ~ 111366.069 111.222762 110.306685 I
Error 39101.99 135 111117.200 II II

MTBE
Univariate Tests of Significance for Value (ug/m3) (indoor vs. outdoor.sta) Sigma-restricted parameterization Effective hypothesis decomposition

I SS I Degr. of MS F I p I
Intercept 196.8327 11 96.83269 226.3789 10.000000 I

Area 1134.9765 I~ 1167.48827 11157.7765 110.000000 I
Indoor 10.0073 111 110.00727 110.0170 110.897013 I

I Area*Indoor 110.2260 I~ 10.11302 110.2642 110.769323 I

I Error I14.9711 135 10.42775 II II I

.'"
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MTBE; LS Means
Current effect: F(2, 35)=157.78. p=O.OOOO

Effective hypothesis decomposition

Vertical bars denote 0.95 confidence intervals
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C.3 Crawlspace vs. Indoor Air

If VOCs are migrating from subsurface sources (e.g., groundwater or soil vapor) to indoor air and the
house has a crawlspace, then the concentration ofVOCs should be higher in crawlspace air than in indoor
air (Olson and Corsi, 2001). This is because the VOCs must first enter the crawlspace before they can
enter indoor air. Indoor air concentrations were compared to crawlspace air concentrations. However,
because residents may use or bring objects into their houses that are VOC sources, the presence of
residents in a housing unit may bias the comparison of indoor air to crawlspace air. Again, the potential
effects of both factors should be investigated simultaneously in the statistical analyses. Therefore, a 2
factor ANOVA was again used to examine both factors; i.e., 1) crawlspace vs. indoor air and 2) the effect
of residents.

The statistical analyses indicated that concentrations of benzene, MTBE, PCE, and toluene were higher in
air from occupied residences than unoccupied residences. In contrast to the effect of occupants on VOC
concentrations, only the concentration of benzene differed in crawlspace air from indoor air. However,
the concentrations in the crawlspaces were lower than in indoor air. Together, this suggests that VOCs
may not be migrating to indoor or crawlspace air from subsurface sources at the site at any appreciable
level and that residents cause elevated levels of VOCs in indoor air.

The ANOVA output tables, and figures showing for the VOCs showing significant differences are
provided following the text.

,
\
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C.4 ANOVA tables and figures for Crawlspace air vs. Indoor air

In the ANOVA tables presented below, "Occupied" refers to whether the housing unit had residents; "Indoor" refers to whether the samples were
collected indoors vs. in crawlspaces.

1,2-Dichloroethane
Univariate Tests of Significance for Value (ug/m3) (indoor vs. crawlspace.sta) Sigma-restricted parameterization Effective hypothesis decomposition

I SS II Degr. of II MS II F II p

Intercept 10.437357 111 110.437357 11316.0860 110.000000
Indoor 10.000306 111 110.000306 110.2214 1&·642038

Occupied 10.005117 111 110.005117 113.6985 110.065924
Indoor*Occupied 10.000280 111 110.000280 110.2026 110.656520

Error 10.034592 1125 110.001384 II II

Ethylbenzene
Univariate Tests of Significance for Value (ug/m3) (indoor vs. crawlspace.sta) Sigma-restricted parameterization Effective hypothesis decomposition

II SS II Degr. of II MS II F II p I
Intercept 150.5391 111 1150.53912 116.900654 110.014505 I
Indoor 110.1627 111 1110.16272 111.387626 110.249898 I

Occupied 12.9238 111 112.92377 110.399214 110.533231 I
Indoor*Occupied 10.2369 111 110.23686 110.032340 110.858732 I

Error 1183.0954 1125 117.32382 II II I

,.""-"',
~
"'" ../
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1,1,1-Trichloroethane
Univariate Tests of Significance for Value (ug/m3) (indoor vs. crawlspace.sta) Sigma-restricted parameterization Effective hypothesis decomposition

I SS II Degr. of II MS II F II p I
Intercept 11.132034 III 111.132034 111284.414 110.000000 I
Indoor 10.000188 III 110.000188 110.213 110.648401 I

Occupied 10.002107 III 110.002107 112.391 110.134631

Indoor*Occupied 10.000047 III 110.000047 110.053 110.819371

I Error 110.022034 1125 110.000881 II II I

Trichloroethene
Univariate Tests of Significance for Value (ug/m3) (indoor vs. crawlspace.sta) Sigma-restricted parameterization Effective hypothesis decomposition

II S8 I Degr. of MS I F II p

Intercept 110.803864 II 0.803864 1377.6089 110.000000

Indoor 110.007707 III 110.007707 113.6202 110.068661

Occupied 110.008872 III 110.008872 Ik·1675 110.051894

Indoor*Occupied 110.004078 III 110.004078 111.9157 110.178561

Error 110.053221 1125 110.002129 II II
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m,p-Xylenes
Univariate Tests of Significance for Value (ug/m3) (indoor vs. crawlspace.sta) Sigma-restricted parameterization Effective hypothesis decomposition

SS I Degr. of II MS II F II p I
Intercept 796.765 II 11796.7655 115.902225 110.022642 I

Indoor 1198.313 III 11198.3126 III .469047 110.236827 I
Occupied 170.498 II 170.4975 110.522227 110.476600 I

Indoor*Occupied 12.418 II 2.4181 10.017913 110.894602 I
Error 13374.852 IQ5 134.9941 I II I

o-Xylene
Univariate Tests of Significance for Value (ug/m3) (indoor vs. crawlspace.sta) Sigma-restricted parameterization Effective hypothesis decomposition

SS I Degr. of II MS II F II p

Intercept 121.1211 II 11121.1211 116.529681 110.017074
Indoor

j~
II 1125.1023 III .353275 110.255690

Occupied II 119.9985 1&.539024 110.469668
Indoor*Occupied 11 10.1764 0.009509 10.923094

Error 1~63.7328 125 1118.5493 I

(" ",
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Benzene
Univariate Tests of Significance for Value (ug/m3) (indoor vs. crawlspace.sta) Sigma-restricted parameterization Effective hypothesis decomposition

I II SS II Degr. of 11 MS II F II p I
1 Intercept 1167.92099 III 1167.92099 1171.25717 110.000000 I
1 Indoor 117.09098 111 117.09098 117.43928 110.011501 I

Occupied 113.94323 III 1113.94323 1114.62810 110.000776 I
Indoor*Occupied 11.01604 III 111.01604 111.06594 110.311749 I

Error 123.82953 1125 110.95318 II II I

Benzene; LS Means
Current effect: F(l. 25)=1.0659, p=.31175

Effective hypothesis decomposition

Vertical bars denote 0.95 confidence intervals
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Toluene
Univariate Tests of Significance for Value (ug/m3) (indoor vs. crawlspace.sta) Sigma-restricted parameterization Effective hypothesis decomposition

I II 88 II Degr. of II M8 II F II p I
I Intercept 112072.696 III 112072.696 1132.91012 110.000006 I

Indoor 1204.338 111 11204.338 113.24446 110.083741
Occupied 1273.116 III 11273.116 Ik.33651 110.047691

Indoor*Occupied 1151.278 111 11151.278 112.40198 110.133750 I
Error 11574.513 1125 1162.981 II II I

Toluene; LS Means
Current effect: F(1, 25)=2.4020, p=.13375

Effective hypothesis decomposition

Vertical bars denote 0.95 confidence intervals
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MTBE
Univariate Tests of Significance for Value (ug/m3) (indoor vs. crawlspace.sta) Sigma-restricted parameterization Effective hypothesis decomposition

S8 II Degr. of II M8 II F II p I
Intercept 1154.1719 111 11154.1719 1136.58593 110.000003 I

Indoor 16.0574 111 116.0574 111.43746 110.241792 I
Occupied 125.0030 III 1125.0030 115.93336 110.022322 I

Indoor*Occupied 10.0505 111 110.0505 110.01199 110.913684 I
I Error 11105.3492 1~5 1&·2140 II II I

MTBE; LS Means
Current effect: F(1, 25)=.01199, p=.91368

Effective hypothesis decomposition

Vertical bars denote 0.95 confidence intervals
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Tetrachloroethene
Univariate Tests of Significance for Value (ug/m3) (indoor vs. crawlspace.sta) Sigma-restricted parameterization Effective hypothesis decomposition

I SS II Degr. of II MS II F II p I
Intercept 118.76730 III 1118.76730 1161.92620 110.000000 I

Indoor 10.21843 III 110.21843 110.72074 110.403958 I
Occupied 2.98540 III 112.98540 119.85089 110.004317 I

Indoor*Occupied 0.55447 1/1 110.55447 1/1 .82959 110.188284 I
Error 17.57648 1125 110.30306 II II I

Tetrachloroethene; LS Means
Current effect: F(1, 25)=1.8296, p=.18828

Effective hypothesis decomposition

Vertical bars denote 0.95 confidence intervals
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C.5 Seasonal Effects on VOC Concentrations in Outdoor Air

As mentioned in Section 2, samples were collected at the Site during different seasons. Samples were
collected from North Housing in February, from Kollmann Circle in April, and from Marina Housing in
May. To determine whether or not this affected the vac concentrations measured at the Site, outdoor air
samples collected from each of the three areas sampled were compared.

The data were compared using a non-parametric Kruskall-Wallis test. This test is almost as powerful as
the ANaVA but is insensitive to departures from the assumptions of the ANaVA (i.e., non-normality and
homoscedasticisty). The Kruskall-Wallis test, however, is only available in a single factor form and so,
was not used in the analyses above whereas this analysis only requires a single factor; i.e., season.

Comparisons of outdoor air samples indicated that MTBE and PCE concentrations were higher when
sampled at North Housing. As MTBE concentrations are higher in gasoline in the winter months, higher
outdoor air MTBE concentrations would be expected at this time. Higher PCE concentrations during
winter may be related to lower winter air temperatures. The photodegredation rate increases with
temperature; therefore, the photodegreadation rate is lower during winter when air temperatures are lower
(Mohamed et a1., 2002). However, this should apply to many of other other vacs monitored in outdoor
air at the site. As higher winter vac concentrations were only observed for PCE and MTBE, this
suggests that some effect other than temperature may be responsible for the differences observed.

When the sample at 3054B Flint Ave. is excluded from the analyses, the benzene, ethylbenzene, MTBE,
PCE, toluene, 111-TCA, m,p-xylenes, and o-xylene concentrations were higher when sampled at North
Housing. The outdoor air at 3054B Flint Ave. was an apparent outlier with very high concentrations of
vacs. As the unit was recently repainted, it is possible that either paints or paint removing solvents were
spilled at that unit, which may be responsible for the elevated vac levels. When that sample is excluded
from the analyses (see below), benzene, ethylbenzene, MTBE, PCE, toluene, 111-TCA, m,p-xylenes, and
o-xylene in outdoor air sampled during the winter months at North Housing were higher. As stated above,
one potential cause is the decreased photodegredation rate in winter.

The figures containing the Kruskall-Wallis test results are given below.
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C.6 Box and Whisker plots with Kruskall-Wallis tests
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Ethylbenzene
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Appendix C, Statistical Analyses Page 19 of26



6 .

MTBE
7..---...------.-----.-----........-------.----,

6

~ 4
e..
"~ 3 k ..j

2 ~.................. . . ..~

•
• Meano '--_"'-- ....... --'- ----L '------' D ±SE

Marina Kolman North :c ±SD

IValue (ug/m3): KW-H(2,11) ~ 7.03196347, p = 0.0297

MTBE
(without3054B Flint Ave.)

7..---...------.-----.------.-------.---,

g
--_._---_.._------_. __ ._-----_.._---_ .._---------_ .._----_... __ ..._-_.._--------_._----_._--_ ..- ._-_._---_...--.------------------_.._-

2 k····················································· ~

•
• MeanoL-_~ ~ '-- ~ ----L_---' D ±SE

Marina Kolman North :c ±SD

IValue (ug/m3): KW-H(2,1O) ~ 6.61829268, p = 0.0365
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Appendix D
Polycyclic Aromatic Hydrocarbons in Soils

(l Dec 01; R. Duraski, USCG)

D.I SOURCES OF CONTAMINATION:

The Alameda Housing location was originally a marsh filled from 1900 to 1929 with
dredge spoils. Due to past industrial activities, two sources of contamination presently
exist at the site. There is a subsurface benzene plume approximately six feet below North
and Marina Housing that was introduced when local industries discharged directly to the
marsh prior to fill. Benzene is a volatile compound and poses an airborne concern within
the homes. The second contaminate consist of Polycyclic Aromatic Hydrocarbons
(PAHs) and is limited to the North Housing area. It is believed that the dredge spoils used
to fill the marsh in this area were contaminated by a coal gasification plant's discharge
around the turn of the last century. Since PAHs are not volatile compounds, ingestion and
absorption through the skin are the primary exposure paths. While the benzene is a
concern, the PAHs posed a greater risk and were addressed first.

D.2 PAH RISK ACTION LEVELS

The following PAH risk levels for a given soil concentration were calculated using the
EPA Superfund model. While the EPA usually assumes a 30 year "age adjusted"
exposure for residential locations (six years as child and 24 as adult), for the USCG, a
worst case scenario due to personnel rotation is an eight year exposure (six years as child
and two as adult). This model is "age adjusted" by assuming a child under six consumes
four times as much soil as a child over six or and adult. As with all risk calculations,
these are "worst case" cancer risks and are only useful within an order of magnitude. The
calculations were made for ingestion and dermal exposure (the contribution from
inhalation is negligible). A risk of 10-5 corresponds to a maximum of one additional
cancer per 10,000 people exposed to a of 0.62 ppm PAH soil concentration for 30 years.
These numbers were derived to determine the risk the concentrations at North Housing
posed to our personnel and to support recommended actions CEU made to the Navy:

/

Screening Level

NAS Alameda Cleanup Goal

Appendix D

10-6 This equates to an exposure to soil containing
0.06 ppm PAHs for 30 years. It is also the
level one finds in virgin soil (background).
No actions are required at or below this
concentration.

10-5 This equates to an exposure to soil containing
0.62 ppm PAHs for 30 years using California
exposure factors. This is the level the EPA
and state consider acceptable for
uncontrolled residential use at this site. No
actions are required at or below this
concentration.
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Superfund Maximwn Allowed Risk 10-4 This equates to exposing a child to soil
containing 9.0 ppm PAHs over a three year
period. For an adult, the equivalent risk is
reached when the soil contains 25 ppm PAHs
and the exposure last three years. This is the
maximwn risk the EPA finds acceptable for
any site on the NPL list and it is the point at
which CEU believes exposure must be
immediately addressed.

Normal ingestion from food 10-8 to 10-9 Equates to less that 0.002 ppm.

D.3 NORTH HOUSING PAH RISK

To establish the risk to the residents, CEU used the Navy's 0" to 6" soil sample results.
The primary concern was the exposure to children under six, the asswnptions for these
"age adjusted" risk calculations were:

• All the soils in the yards have been turned over due to dogslkids digging and
gardening. In other words, the clean couple of inches of topsoil was
completely mixed with the contaminated fill to a depth of six inches (the
actual disturbed area appears to be less than 1/2 the yard)

• The grass was not intact (true at a couple of homes).

• The risk due to dermal exposure is equal to ingestion (this is a conventional
assumption with these types of contaminates)

• The residents take no protective measures (not true).

• A large dose over a short period poses the same risk as small dose over a long
period (it is unlikely that this is true)

• There are no hot spots (not true, sector 14 had a 23 ppm hot spot. A 95%
Upper Confidence Level (UCL)was derived to partially account for this
phenomena).

• USCG exposures normally occur over a three year period with a maximum of
eight years.

Using the above assumptions and the Navy data, the risk was calculated for each housing
unit and classified as follows:

Levell Locations: The 95% UCL for these units was 7.3 ppm PAHs. This
concentration poses a risk near 0.8XlO-4 to a child under six that has been
exposed for a three year period.

\

'- ~

/
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Level 2 Locations: The 95% UCL for these units was 3 ppm PAHs This
concentration poses a risk near 0.3 XlO-4 to a child under six that has been
exposed for a three year period.

Level 3 Locations The 95% UCL for these units was 1.3 ppm PAHs. This
concentration poses a risk near 1.4XlO-5 to a child under six that has been
exposed for a three year period.

Level 4 and 5 Locations: The risk is < 10-5 over an eight year exposure.

D.4 CEU RECOMMENDATIONS

Based on the Navy data and CEO's risk calculations the following recommendations were
presented to and accepted by the Navy:

Levell Locations: The potential to expose young children to a 10-4 risk over a very short
period requires immediate action such as excavation or sampling the yards to better
establish the risk. If yard samples do not indicate a significantly lower risk, exposure
must be stopped. (The Navy will be excavating this winter; CEU collected yard samples
as discussed below)

Level 2 Locations: While about half the Level 1 risk, should the exposure at these
locations continue for another year or two, the risk at these units will be in the upper half
of the 10-5 region. Given that these calculations are an "order of magnitude" estimate,
sampling or excavation should be begin within one year. (The Navy will be excavating
this winter; CEU has collected yard samples as discussed below)

Level 3 Locations: The risks at these locations are rather mild and will approach 4XlO-5

over an eight year period. Sampling or excavation can be delayed several years. (The
Navy will excavate a couple of these homes this winter; CEU has collected yard samples
as discussed below. The Navy plans to address the remaining homes in FY 03 or 04)

Level 4 Locations: The risk is below USCG requirements for an eight year exposure but
is an issue to the City of Alameda under the 30 year exposure model.

Level 5 Locations: Not an issue to the USCG, may be a concern of the City ofAlameda.

Common Areas: Not an issue for the USCG as long as the grass is intact. (The Navy will
be excavating common areas at the Risk Levelland 2 Locations this winter with the
remaining common areas scheduled for FY 03 or 04)

D.S CEU YARD SAMPLES FOR PAHs

On 11/9/01 CEU collected soil samples from eleven North Housing backyards where the
exposure to children under 10 years of age was a concern. The samples were collected
because the variability in the Navy data led k and CEU to believe a backyard could
contain PAH concentrations well in excess of the numbers used to calculate the risk (the
Navy did not sample backyards and the size of the hot spots they discovered were only a
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few meters in diameter). The samples were collected from locations where the soil was
obviously disturbed (pets digging or gardens) and bare areas.

Fortunately, no hot spots were discovered. Our results were approximately 20% lower
than the Navy's. We believe this is due to limiting our sampling to the top three inches of
soil while the Navy sampled the top six inches (the PAH concentrations increase as a
function of depth).

CEU also sampled Vegetables from a garden in the Risk Level I area. All results were
less than 0.05 ppm PAHs and assuming that:

• All fruit and vegetables consumed by a child over three years are grown in the
yard;

• The consumption rate for fruit and vegetables is 472 g/day (one adult serving
each of a raw vegetable, cooked vegetable and fruit per day as shown in Table 9
26 in the EPA exposure factors handbook), and;

• All fruits and vegetables consumed contain 0.05 ppm PAHs.

The maximum risk posed is 5.0XlO-7
• Since this is below the 10-6 risk level using rather

conservative assumptions from vegetables grown in the area of highest contamination,
the detection limit of the analysis is considered sufficient to demonstrate that the
consumption of fruits and vegetables grown in the yards pose a negligible risk.

D.6 PAH CONCLUSIONS

While the concentrations of the PAHs are quite high, the problem was discovered and is
scheduled for correction by the Navy prior to any of our personnel receiving a significant
dose. Other that monitoring the excavation of the soils, CEU believes there is no further
action required in the form of sampling or risk assessments for PAHs at this site as long
as the Navy can complete the excavation within a reasonable time.

D.7BENZENE

The benzene soil gas concentrations, while a concern, did not appear to pose as great a
risk as the PAHs. CEU has contracted to conduct air sampling within selected homes
where there is a potential for exposure.

I

..•..~..;
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APPENDIX C - MANN KENDALL TREND EVALUATION

Because benzene and naphthalene concentrations have been variable in many of the monitoring wells at

the Site, it is not readily apparent whether an overall trend exists. Therefore, the Mann-Kendall test was

chosen to provide an objective mathematical interpretation of the data. The Mann-Kendall trend test is a

non-parametric test that statistically determines whether the slope of a linear regression of time-ordered

data is significantly greater or less than zero. The Mann-Kendall test does not take into account the

magnitude of a trend or the variability of the data set.

The following procedure from Statistical Methods for Environmental Pollution Monitoring (Gilbert,

1987) was used to calculate the Mann-Kendal statistic:

• Sort the data in the order in which they were collected over time (XI, X2, ... , Xn). Use average
concentrations in cases where multiple data points were collected at the same time (such as field
duplicates).

• Determine the sign of all possible differences between the measurements (Xj - Xb where j > k).

sgn(xj - Xk) = 1 if Xr Xk > 0
=0 if Xr Xk =0
=-1 ifxrxk<O

• Compute the Mann Kendall statistic, S, by calculating the sum of the signs of the differences:
n-l n

S=L,L,sgn(xj-x k)
k=1 j=k+1

In general, if S is a large positive number, the benzene or naphthalene concentrations from samples

collected later in time tend to be higher than the concentrations from samples collected earlier. If S is a

large negative number, benzene or naphthalene concentrations from samples collected later in time tend

to be lower than concentrations from samples collected earlier. However, S values are dependent on the

size of the data set. To determine whether an apparent trend is statistically significant, the following steps

were used:

• An a priori confidence level of 90 percent was chosen to meet the needs of the RIIFS.

• If fewer than ten data points exist for a given monitoring well, the probabilities listed in Table
Al8 of Statistical Methods for Environmental Pollution Monitoring (Gilbert, 1987) were used.
The percentage listed in Table Al8 is the probability that the Mann-Kendall statistic equals or
exceeds the specified value of S when no trend is present. The listed percentages were subtracted
from 100 percent to obtain the confidence values presented in the attached tables (C-I and C-2).

P:\2(J()2 ProjecIs\12-052 Rl FS Alameda Puim\Report Tcx.t\Draft Final Suhmillal, 2tM}.t\Arrcndict's\Appendix C ~1ann-Kendall\.\1alln Kendall Trend Analyse~·Ulnal.dnc
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Mann Kendall Trend El'Gluation

• If more than ten data points exist for a given monitoring well, the variance of S was calculated
according to the following equation, which takes into account that ties may be present:

VAR(S) =~[n(n -1)(2n +5) ~ ~)p (tp-1)(2tp+5)]
18 p=1

where: n = the total number of data points
q =the number of tied groups of data
tp = the number of tied data points in the pth group

• Then S and VAR(S) were used to compute the test statistic Z, as follows:

z= S-1
[VAR(S)]1/2

=0

S+ 1
[VAR(S)]"2

ifS > 0

ifS =0

if S < 0

• If no trend is present, the data would be normaIly distributed. Therefore, standard normal tables,
such as Table Al in Statistical Methods for Environmental Pollution Monitoring (Gilbert, 1987),
can be used to determine the statistical significance of the Z test. A Z value of than -1.28
corresponds to the a priori confidence level of 90 percent. Therefore, if the calculated Z value for
any monitoring well was less than -1.28, the data set was determined to have a statisticaIly
significant negative trend.

1';\2002 Projccls\22-052 RJ FS Alameda Poinl\Rcpon Tcxt\Draft Hnal Suhmitlal, 2(Xl4\Arrcndiccs\Appcndix C Mann-Kcndall\.\1ann Kendall Trend i\nalyscs_final.doc
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TableC·l

Mann-Kendall Trend Evaluation for Benzene Concentrations
Alameda Point Site 251Alameda Annex IR.QZ Groundwater RIIFS

o

SlatislicalEvaluation

_....
WeUEW-2

me' 111511114 1212011'" 3/31/1"5 411611"' 711711111 1012311191 212111196 '11J2:~~ ~U=sof ~=~of ~~~solS\"
Statistical Evaluation

Result ... ... 41. 58. '7' '7. 73.
Ics°o

: 100 150 20 '" 91) 170 113 4 -3

c:.'de'''' 80'25U '" 111fll 190 70 13 2 -4
17. .. 60 320 263 • 0

lOSI fin! 150 .3 2 -2

" 255 ,.8 2 -1
260 203 2 0

/57} 0 1

17 -.
.... We" P181-MW45

i"me, 1212811994 41311995 4117/1998 7/1511991 10/2311991 2/2311999 513112001 61112002 111112002 1211iJ2002 4f17J2003 7/312003 9119/2004 1211112004 31812804 Numberr:l Number 01
=sofSl"Result 170 18. 170 170 '00 ".7 141.5 158 140 155 158 140 120 ,.0 77 + Sians • Slcns

Ics": I. 0 0 1(JJ 89 29 <!iJ 3()1 lSI 20 J() 501 "J 9", 1 -11
70 flOI 891 '19) 30 41)1 251 'jlJ 41)) " m.l' 0 -13

m 89 20 20 1';1 <'/)I In 'if/) 10 Q?I 0 -11
70' 89> 29,' ;>() 15' 21)) Ji)1 5/)1 "J 9:JJ 0 -11

'" 42 50 .. 55 50 '0 2. •• 2:11 8 -2

" ., 59 74 ., .. 3' 7. " 8 -I
8.' I,S "

, 2 221 1. 651 , -4
W • • W 3/J' I. 13' 2 -4

15 I. 0 20, 20 fill 3 -2,
"

3.51 5 78, 1 -4
;,1111 I. n, 1 -3
201 20 6:ll 1 -2,. '.,I3J 1 -1

831 0 -1

3. -7. ...

!conlldence.

iedValues:

~r

"402.6666667
20.06655592
-1.94353232

.7%

Value
170
150
140

Qu"fI~

Monltorin Well P181-MW48
~me, 911111994 12128111i1U 41311995 411111li1H 7/1111li191 10J23J1991 212"'_ 12113J19li11i1 611/2001 11112002 "1112004 1211812002 411712003 71312003 911812003 1211112003 31812004 Number of Numberd SUm 01 Statistical Evaluation
Result 73 43 3. 32 37 .. .. 5.1 , ,. .. 120 .. 18 2. .. .. ... Sins - Skms Si"s S*

Ics": jU) 35 '" ,6 47 59 /jill 7'-'1 2J' 47 111 ~51 4/!} ", 41} , -15 17
-' " 17 l'oJ 38 4<'J • 21 77 , ~'~j I IHi '" 17 , -11 ARlS)- 585.6666667

41 " 24 331 37 11 20 82 " 2fl n' 12' '" 4 -I. AR(S)'I2. 24.20055096
6 '" 211 'm 17 32 8. 2. '" 7' 0> • -8

c:.,fidence.
-0.909070212

" 20ll J2 JR' 12 27 .3 15 " 11.1 IIi ", , -8 8""

" ~>1 251 23 3. .. 2' A I" • • , -5
I'll 35 50 10. 3. , 11 12 12 8 -2,

" " 115 47 13 20 21 21 8 -f
46 63 119 51 17 " 25 25 8 •

15 71 3 " ::'4' 2:J1 23' 3 -4
55 lill '" 1 -5

102 9'i.1 94', 94) 0 -5 iedValues: Value Qu8'""
'j4 ::'7) ('oJ In! 0 -4 1 26 3

7 8 3 •
1 2 •

0 •
55 -76 ·23

Monltorin Well P181-MW47
lme: 1212811994 4I3J11i11i15

Result 1400 1200
Ics°o: 2!)/})

411511li196 7/161191i16 1012311996
.20 1200 1150

4HI) 2(1) '-'5'!1
28U • 50.1

201) 230
50>

2123J1li19li112113J199li1
251 329

1149 lOll>

94;1 8711

669 591
949 1'l71
H991 1J21

78

513112001 612412002 1211li112002 71312:: 12111J2~a:: N~m:~~ Number of sum 01 Statistical Evaluation
1620 580 48. . Si(:l"" Skin" S *
220 82n 9201 9<")1 R.10 I -10

f;;"'(s)-
12

420 ijO' 7211 631) 1 -8 210.6666667
700 341) 440.1 440 350 2 -7 IvAR(S)".l. 14.5143607
420 620j 720' {201 6W 1 -7 -1.722432046
470 'i71J1 67()1 fi7fj 5RO 1 .. Canfldenc*- .."1369 32. 229 229 319 • •

1291 251 151 151 241 5 • !ned Values:1I)4(j1 1141)' 11401 W501 0 -4 Valua aua...,
ff)O 1!JO 10 0 -3 , 1200 2

0 90 I 0 ~ 480 2
90 I 0

19 -45 -2
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StallstlCalEvaluation",.
AR(S)- 695
AR(S)lfl. 26.36285

~nfId"C4l. -1.~~

TableC-1
Mann-Kendall Trend Evaluation for Benzene Concentrations

Alameda Point Site 251Alameda Annex IR-G2 Groundwater RIIFS

Monltortn WeapW·12
me, 112211994 911111994 12/1111994 4J4J1t1S 11811191 4117/1111 711111116 10J2311198 311/1191 61112001 11112002 111212002 121200002 411612003 71312003 1J22J2003 12/1112003 318120.- Number of

N~::n~Result: 78 .. 53 21 11 11 17 11 '.1 2' 27 20 •.& &.1 .. .. • 11 +S1nns
Ics": 2/1 2J) 55 S8.' 57 5'J hi) 731 <;, " "iii 7'1 4f) n. 57 0 -17

5 27 J()) 29 " 32 45) ", 21 ;-/-l 3111 42 1<.)1 Hli 4S) 241 1 -15
55 35 " 31'1 17 50.1 2" ;"1'1 J:'I 4J) 'I> 24 nl " 0 ·15

3 2 "
,

'" & • , 11 8 • lH> 2 4 -10
1 1 2 15 11 • 2 H> 12 11 12 151 1 7 -.

21 3 16 10 8 1 9 13 10 11 16 0 5 ..
l' " 12 10 3 ", 12 13 ", 2 • ·5

131 13 11 4 "
,. n 3 • -4

2. 24 17 7 3 2. 27 nJ 15.9 8 -I
2 91 '~I 2JI 0 , 21i1 101 1 -.,7 '" 21 2 3 241 " 2 -5

I'''' ", • '0 17 " 2 -4
<, ,. 20 7 • • ·2

23 24 7 13 3 -,,
" '01 1 -2
27 171 0 ·2,. 1 0

50 ~101

on.... WeIllS~2

lme: 11211112 312211994 811411114 1/1511114 1212311994 312811915 4J1811116 7/1811191 101211'119' 311/1191 Numberof Numbel'of Sum of Statistical Evalualion
Result: 5 • & 12.5 & 2 & & 5 0.5 + Sinns • Sinns S1nns S·

Ics": 4 , 8 ,
" 1 , 0 4.51 • ·2 1

31 4 ." " "
, 8S' 1 -7 Confidence ...

8 0 " 0 I S.'l 1 -.
7 111 7 , 121)) 0 .., 0 .'l5' 0 -3

4 1.fil 3 -,
'551 0 -2
55' 0 -2
4.5j 0 .,

11 -27 ·1.

on.... We"S-12
lme: 312411194 111311994 911311194 1212011194 312811195 4J1811191 7117/1991 10124J1198 311/111'

61~; ~~~n~ N(~~n~
Sum of Statistical Evaluation

Result: .7 51 73.5 •• 55 2& .0 40.5 0.5 SlQns S·
alcs": ,. 37 29 18 '" 7 4 37' 0 5 -3 '" 1

23 15 4 2,'l1 211 '71 '71 14 3 ·5 fconfldence Or>
29 19.1 '"' 441 ~n, 731 .17 , ..

'" 41)) 16" "ti' tit'l 291 0 ..
<.'9 251 15' 55 18 0 -5

15 2A 11 3 ·1
11 3()1 7 2 -I

401 " 0 -2
37 , 0

15 -2' ·1'

on.... WeHS-13
tnme, 312911194 111411tlM 1114J1194 1212011194 3J29I1195 4J1111911 7117/1991 1012311998 212611191 81112001

N~":'n~ N~n::,~
Sum of Statistical Evaluation

Result: 17 32 .. .. & 34 11 2 0.5 .& Slnns S·
Ics··: 15 17 7 III 17 OJ Fil ,I> 21 4 -5

p;"f1dence 7&~2 18 '" 2 21 .30 .32 • 3 -5
3 281 0 231 32 1 "" 4 , -5

81 20 31 121 " 24 2 ..
28 5 ., 8 32 3 -2

21 121 ,. 4 , -3

"
,,, 27 , -2

" 3. , -I
38 , 0

17 -27 ·10
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TableC-1
Mann-Kendall Trend EvaluaUon for Benzene Concentrations

Alameda Point Sit. 251Alameda Annex IR-oZ Groundwater RUFS

o

_Bon WeIIS-35

lme: 111411194 1113J11M 1211111114 4117/1198 7/111119' 10/2511198 311/1999 lSIliI200' 112512002 911112002 1212612002 411712003 7I3l2OO' 1J22J200' 12/1112003 31812004
~~~:

Numberaf SUm" Statistical Evalualion
Result: 180 150 o. 73 220 270 0.' • 2 3.3 2• '.2 15 2. 22 2.' 0.2 • Sinns Slnns S·

Ics°O
: "' 107 '0 go fRO I.1R 177 1521 172 1";51 15ri 1"it! 178.1 11'1') 2 ·'3 15

'" 71 70 '20 150) 'OR} 1471 1221 142 13,5 12(,' 121'11 148.' 15° 2 ·'2 ~AR(Sl" 408.3333333,
15' 201 " 27> 601 41,1 " 54 1 45,1 <71 " 691 3 ·'0 ktAR(S)'o. 20.20nS942
147 107 73' 31 70 451 58' 4'11 51 71.' 7]' 2 -10 ~. -3.117691454

50 220 178 211 192) tl2 105' 1Y(i1 I~h' 21H1 nil 1 ·10 !confidence- 11.1""
270 228.' 267 242 26;,' 255 24nl 248 2ri/l 2711 0 -10

42 3 2B B " 2< 22 2 II' B .,
39) '" 14) :m '"' ,'OJ 4'1 421 0 ·B

25 , 12 21 " 1 "
, -2

,''11 13 " " 2F. '21l1 0 -,
7 18 14 61 6 3 ·2, 7 l:lJ " 2 ·2

2' 2::'1 24' 0 -3 Notieclvalues.
20 22) 0 -2

(21 0 .,
2B -'2 ....

_Bon WeIIS·1615-18-2
me, 31201'994 111611994 112011914 12/2311994 313011995 411911998 711811.98 1012311.98 212611... 61512001 lII25I2002 9/2312003 1211.12003 31812004 Number of Number 01 Sum 01 Statistical Evaluation

Result: 14 11 11 " • 0 • 10 2.' ... ... 14 11 7.2 + 51 ns - Sians SkinS S"

Ics°": i i' f .5 , fi " " " " 0 J' 1 , ."
kt;"'ISl"

,.
0 • 2.1 fi J 1 9 1 fi 3 0 4 2 -8 329, 2 6 , 11 91 , 6 3 0 41 2 -8 ~AR(S)'I2. 18.13835715

fi> '" 7 -" nJ -" 101 1 " 0 ·10 -1.323162831
4 , 1 7 4 , 2 ." , -, Fan'·"''''' .,%

3 , 31
'" 9.0 B.O 22 • ·2

2 6 i • 3 , , ·3
.5 , , I, 2 ..
2 '2 , , , 0 iedValues: Value Quanti

-' • , 2 -2

~
11

9 B 3 3 0 14

" 7' 0 ·2
'I 0 .,

2B -'3 ·25

Monltorln WeH PW-10A
lrna: 112211994

Result 10
Ics*o:

1/1611994 1212111....

• •
, 6

2

41411115
2

R

"HI

111511.98

•
.5
2
o
2

411711198
2

R,
2
o,

711611••
2

R
4)

21
o
2

1012311..8,
51
J
1,

31111S191 Number of NurOOer of Sum 01
o.a +Sins _Slnns SlnsSo

Y) ·8
:'i) -7
J) ·5
11 -2
.11 ....

1 ·2
1 ·2

(O) ·1

-31 -30

StatisllCal Evalualloo

onftdence ....8~

Average values were used for paIrs of data collected at the same time (I.e., dupDcate samples)

t Tebulated probabUilies from Table A18 of Stellsllcal Melhods for environmental Polution Monllor1ng (Gilbert, 1987) hava been used 10 determine tha statistical confidence for data sels with less than or equal 10 10 data points.
I Statistical calculations for data selsWlth mora than ten data points are based on the procedure presented In section 16.4.2 of Statistical Methods for Erwtronmenlal Pollution Monitoring (GUbert. 198n.

"II (S) Is alarga positive number, measurements taken later In time tend 10 be larger than the measurements taken eariler (I.e., upwan:l trend)
II (S) Is a large negative nt.mber, measurements laken lalar In lime lend 10 be smatliEll' than the meastnments taken eartier 0.8., downward trend)
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lableC·2
Mann-Kendall Trend Evaluation for Naphtha'ene Concentrations
Alameda Point Site 251Alameda Anne. IR.o2 Groundwater RIIFS

Monitorln Well EW-2
Time: 6115/1994 12120M994 3131M995 411611996 1M7/1998 1012311998

6111~::~ ~~~~~sof ~~~~~of
Sum of Statistical Evaluation

Resutt: 2100 1800 2200 2800 938.7 534.5 Sians S·

Cales": 300 100 500 1163 1566 617 2 4 n' 7
400 800 863 1266 317 2 3 Confidence • 81%

400 1263 1666 7171 1 3
1663 2066 1117 0 3

402 546 1 1
949 1 0

0 0

7 14 ·7

Monltorln Well P181-MW45

Time: 1212611994 4/3/1995 4117M998 7/15/1998 1012311998 513112001 612412002 9/1112002 1211912002 411712003 71312003 9/1912004 1211112003 318/2004 Number of Number of Sum of Statistical EvahJation
Result: 3400 2250 2500 2200 2200 815 2350 1113 2000 2350 2050 1450 2450 1850 1+1 S"n, (-)S"n, S"ns(S)"
Cales··: 1150 900 1200 12UO 2785 1050 2287 1400 1050 1350 19501 9S0 1750 0 ·13 n= 14

250 50 50 1635 100 1137 250 100 200 ROO 200 BOO 4 -8 AR(S)= 332.6666667
1200 300 1885 150 1387 500 150 450 1050 50 850 0 -11 VAR(S),n= 18.23915203

0 1585 150 10Bl 200 150 150 750 250 550 3 -6 Z· -1.315850647
1585 150 1087 200 150 150 750) 250 550 3 -6 Confidence = 91%

1735 498 1385 1735 1435 835 1835 1035 8 0
1237,0 350,0 0 300 9001 100 700 1 -5

887 1237 937 337 1337 537 6 0 Tied Values: Value Quanti~
350 50 550 450 JSOJ 3 -2 11 2200

300 900 100 70U 1 -3
fiOO 400 400 1 -2

1000 200 2 0
(BOO} 0 .,

32 -57 -25

Monltorlna Well P181-MW.S
Time: 911611994 12128/1994 4/3/1995 411611996 7M6I1998 10/2311996 212311999 513112001 612412002 9111/2002 12M9/2002 4M7/2003 71312003 911912003 12111/2003 31812004

N~~:~~
Number of

S~~~~\·
Statistical Evaluation

Resun: 1100 910 720 339 1200 450 71 200.2 1005 1250 2250 1400 485 360 610 465 (-' Si ns

Cales": 190 380 761 '00 650 1029 900 95 150 1150 300 615 740 4901 635) 4 -11 n= 16
190 571 290 460 839 710 95 340 1340 490 425 550 300/ 445 5 -9 VAR(S)= 493.333

761 480 270 049 520 285 530 1530 680 235 "fin 11(!,I 255 5 -8 VAR(S),n= 22.2111
86' 111 268 139 668 911 1911 1061 146 21 271 128 10 -2 = -0.1351

750 1129 1000 195 50 1050 200 715} 840 590 735 3 -8
379 250 555 800 1800 950 35 90 '60 15 7 -3

129 934 1179 2179 1329 414 289 539 394 9 0 No tied values
805 1050 2050 1200 285 160 410 265 8 0

245 1245 395 520 645 395 540 3 -4
1000 150 7651 890 640 785 2 -4 Confidence • 55%

85m 17fi5) 18901 1640 1785 0 -5
915 1040 790 935 0 -4

125 125 20 1 -2
250 105 2 0

1145) 0 .,
59 -6, ·2
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TableC·2
Mann-Kendall Trend Evaluation for Naphthalene Concentrations
Alameda PoInt 51to 251Alameda Annex IR-ll2 Groundwator RVF5

o

Monltorln Well P181-MW47
Time: 12/28/1994 41311995 4115/1998 7116/1998 1012311996 2/2311999 513112001 612412002 911112002 1211912002 411712003 71312003 1211112003

3/81~:: ~~~~:~~f N~~~~~Resuft: 8400 4270 4100 6000 1872.8 817 10 2350 1800 1900 1500 1950 2100
Cales··: 4130 4300 2400 6727 7783 8390 fiOfiOI 6fiUI} 65001 64001 fj4,,)01 6300 fi9()() 0 -13

170 1730 2597 3653 4260 1920 2470 2370 2770) 2.120 2170 2770 1 -11
2400 2427 .148.1 4090 17fi{)1 2.1001 220n 2AOO 2150 2000 2(,00 0 -11

4327 5383 5940 3fi!)() 42{/() 4100 4500 40:-;1) J40n 45(J() 0 ·'0
105fi 1663 677 127 227 173 277 427 17.1 5 -4

607 1733 1183 1263 883 1333 1483 683 7 -1
2340 1790 1890 1490 1940 2090 1490 7 0

550 450 R'iO 40n 2!)() 85/)1 0 -6
100 300 150 300 30U 3 -2

400 50 200 40n 2 -2
450 600 0 2 0

150 450 1 .,
(6UO) 0 -1

28 -62

Tied Values:
11

-34

Statistical Evaluation

14
332.6666667
18.23915203
-1.80929464

96%

Value
1500

Quantity
2

Monltorlna Well PW·12
Time: 812211884 1111611094 12118/1004- 4/411995 1/811896 4/17/1998 7/16/1998 1012311898 612412002 811212002 12120/2002 411612003 7/312003 912212003 12111/2003 31812004

~~~:~~ N~~:~~ S:~(~\·
Statistical Evaluation

ResuR: 10 280 580 320 106 181.3 170 145 87.5 25 24 25 87.5 41.5 28.5 165
Cales*-: 270 570 310 98 171 160 135 78 15 14 15 78 32 19 155 15 0

~~(s)=
16

300 40 172 99 110 1aS 19.11 255 256 255 193 2.19 252 115,1 2 -12 491.333
310 472 .199 410 4.15 493 5551 556 555 493 539 552 415 1 -12 IvAR(S),n. 22.166

212 139 150 175 233 295 24fi 295 233 279 292 155 0 -12 . -1.6692
73 62 37 21 83 84 83 21 67 80 57 4 -7 ConfKtence • 95%

11 36 94 156 157 15fi 94 140 153 16 0 -10
25 831 1451 146 1451 83 129 142 " 0 -9

58 120 121 1201 5R 104 117 20 1 -7
63 64 6JI 0 46 54 78 1 -5

1 0 63 17 4 140 4 -1 Tied Values: Value au.nti~
1 64 18 5 141 5 0 11 25 2

63 17 4 140 4 0 t2 87.5 2
46 59 78 1 -2

13 124 1 -1
137 1 0

40 -78 -38

Monltorl" WellS-02
Time: 91211992 3/2211994 6/1411894 911511994 1212311994 312811995 411811998 711811998 1OJ2311~:: N~~s~n~ N(~~::n~f

Sum of Statistical Evaluation
Result: 10 260 320 810 400 168 480 450 Si ns(S·
Calcs-: 250 310 600 390 158 470 440 132 8 0 n=

60 350 140 92 220 190 1111 5 -2
600 80 152 160 130 178 4 -2 Confidence = 69%

210 442 130 160 46R 0 -5
2,'n 80 50 258 2 -2

312 282 26 2 -I
30 3381 0 -2

308 0 -1
0 0

21 -15 6
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TableC·2
Mann-Kendall Trend Evaluation for Naphthalene Concentrations
Alameda Point Site 251Alameda Annex IR-ll2 Groundwater RUFS

Monitorina Wen S~12

Time: 3/2411994 6/1311994 9113/1994 1212011994 3126/1995 4116/1998 711711998 1012411996 61412001 Number of Number of Sum of Statistical Evaluation
Resuft: 10 890 12.5 920 870 410 71.5 77 3 ... Siems '-IS'm• Sians ($.

Cales": 680 3 910 66/J 400 62 67 7 7 -1 .. 9
678 230 20 280 619 61.1 687 1 -6

910 658 398 59 65 10 5 -1 Confidence = 76%
2501 510 849 84J 917 0 -5

260 599 593 667 0 -4
339 333 407 0 -3

6 69 1 -1
74 0 -1

0 0

14 -22 .a

Monltorina Well 5·13
Time: 3/29/1994 6/1411994 9/1411994 12120/1994 3/2911995 4119/1996 7/1711996 10/2311998 611/2001 Number of Number of Sum of Statistical Evaluation
Resuft: 42 7 8 2.5 10 10 10 68 65 (,) S"•• (-)S"•• Slo•• (S)'
Cales": 35 34 40 32 32 32 44 23 2 -6 .= 9

1 5 3 3 3 79 58 6 ·1
40 2 2 2 78 57 5 -1 Confidence· 93".<

8 8 8 84 63 5 0
0 0 76 55 2 0

0 76 55 2 0
76 55 2 0

21 0 .,
0 0

24 ·9 15

Monltorln WeIlS-35
Time: 6/1411994 9/1311994 1211911994 41411995 4117/1996 7M6/1996 10/2511996 &1&12001 612512002 911112002 1212612002 411712003 71312003 912212003 12111/2003 31612004 ~~mberof Number 01 Sum of Statistical Evaluation
Result: 10 150 175 10 60 255 214.5 67 24.8 235 55.5 215 292.5 325 51 2.3 + Siems - Si ns Sians S·
Cales": 140 165 0 50 245 205 57 15 225 45 205 283 315 41 8 13 -1

~~R(S)'
16

25 140 90 105 65 83 125 85 95 65 143 175 99 1481 7 ·7 492.333
165 115 80 40 108 150 6/J 120 40 118 150 1241 173 6 -7 r"AR(S)·n. 22.1886

50 245 205 57 15 225 45 205 283 315 41 81 11 -1 Z· 0.72109
195 155 7 35 175 5 155 233 265 9 58 7 -4 Confidence = 76%

41 188 2]0 20 200 40 38 70 204 253 2 -8
148 19n 2' 159 1 78 111 ,,4 212 4 -5

42 168 12 148 228 258 16 65 4 -4
210 31 190 268 300 26 2J 6 ·1

180 20 58 90 184 233 2 -4 Tied Values: Value Quantit)
160 237 270 4 53 3 -2 11 10 2

78 110 164 213 2 ·2
33 242 290 1 ·2

274 323 0 -2
(49) 0 -1

68 -51 17
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TableC-2

Mann-Kendall Trend EvaluaUon for Naphtha'ene Con.entraUons
Alameda Point Site 251Alameda Annex IR-G2 Groundwater RIIFS

o

Monitorln Well 5·1618-16-2
Time: 312911994 611611994 9120/1994 1212311994 313011995 4119/1998 7/18/1998 10/2311998 61512001 612512002 912312003 12119/2003

3J&I26~: ~~~:~~f N~~:i~~~ S:~(~\·
Statistical Evaluation

Resuh: 5 19 15 15.5 10 10 10 85 8.45 27.5 29.5 24
Cales··: " 10 11 5 5 5 80 1 23 25 19 2 12 0 n' 12

4 4 9 9 9 66 13 9 11 5 12 • -7 )/AR(S)= 209
1 5 5 I 70 91 13 15 9 8 5 -5 :--AR(S)", 14.45683229

6 0 " 70 0 12 1. 9 ". • -5 , 0.553371571
0 0 75 4 18 20 14 3 • -2 Confidence = 71%

0 75 4 18 19.5 14.0 :l2 • -2
75 4 18 20 14 .1 • ·2

79 5R 50 61 781 0 -5 Tied Values: Value Quanti
21 23 18 0.' • 0 tl 10 3

2 4 21 1 -2
6 23 0 ·2

(171 0 -1

.2 -33 9

Monitorina Well PW·10A
Time: 612211994 115f1996 4117/1996
Result 10 12 9.33
Cales": 2 1l

3

7/1611996 1012411996 Numberof Numberof
14 8 + Sions • Si ns

4? -2
2 4 -2
4 1 ·1

6 -I
o
o
o
o

-6

Sum of
SiaM S·

-2

Statistical Evaluation

n = 5
Confidence = 59%

Notes:
Average vakJes were used for pairs of data collected at the same lime (i.e.• duplicate samples)

, Tabulated probabilities from Table A18 of Statistical Methods for Environmental Pollution Monitoring (Gilbert, 1987) have been used to determine the statistical confidence for data sets with less than or equal to 10 data points.
:2 Statistical calculations for data sets with more than ten data points are based on the procedure presented in Sedion 16.4.2 of Statistical Methods for Environmental Pollution Monitoring (Gilbert. 1987).

-If (S) is a large positive number, measurements taken later in time tend 10 be larger than the measurements laken eariler (i.e., upward trend)
If (S) is a large negative number, measurements taken later in time tend 10 be amanler than the measurements taken earfier (i.e., downward trend)
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APPENDIX D
Vapor Intrusion Evaluation

Alameda Point Site 25/ Alameda Annex IR·02 Groundwater RifFS
Alameda, California

Tier 1- primary screening

Question 1- are chemicals of sufficient volatility and toxicity known or reasonably suspected to be present in the
subsurface (e.g., in unsaturated soils, soil gas, or the uppermost portions of the groundwater and/or capillary fringe)?
Table 1

Yes - benzene and naphthalene

Question 2 - are currently (or potentially) inhabited buildings or areas of concern under future development scenarios
located near subsurface contaminants found in Table I?

Yes

Question 3 - does evidence suggest immediate action may be warranted to mitigate current risks?

No - based on results of previous soil gas and indoor/outdoor air sampling

Tier 2- secondary screening

Question 4a - are indoor air quality data available?

Yes

Question 4b - Do measured indoor air concentrations of constituents of potential concern identified in Question 1 (and
degradation products) exceed the target concentrations given in Tables 2(a), 2(b), or 2(c)?

Yes - see Table 0-1; however, concentrations are consistent with measured ambient air concentrations

Question 4c - is there any potential contamination (source of vapors) in the unsaturated zone soil at any depth above
the water table?

Yes - various volatile organic compounds were detected in previous soil gas samples (see Tables 4-3 and 0-2)

Question 4d - do measured or reasonably estimated groundwater concentrations exceed the generic target media
specific concentrations given in Tables 2(a), 2(b), or 2(c)?

Yes - see Table 0-3

Question 49 - do measured or reasonably estimated soil gas concentrations exceed the generic target media-specific
concentrations given in Tables 2(a), 2(b), or 2(c)?

Yes - see Table 0-2

Question Sa - do groundwater and/or soil gas concentrations for any constituents of potential concern exceed target
media-specific concentrations by a factor greater than 50? (Evaluation of limited site data in Question 5allows the user
to potentially screen sites using target concentrations that are higher by a factor of up to 50 times greater than the
generic target concentrations used in Question 4. If observed concentrations are greater that 50 times the generic
target concentrations, we recommend expeditious site-specific evaluation.)

Yes - see Tables 0-2 and 0-3

Tier 3- Site-Specific Assessment

See Section 6 and Appendix Efor Risk Assessment.
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TABLE D-1
Maximum Detected Indoor and Crawl Space Air Concentrations Exceeding Risk Based Screening Values

Alameda Point Site 25fAIameda Annex IR-02 Groundwater RifFS
Page 1 of 1

Indoor and Crawl Space Air Data

1994-1995
1x10-6 EBS2 2002 US Coast Guard Data3

Risk Based North Housing Max Kollman Circle Max Marina Housing Max
Screening Crawl Space (u~fm3) (UCl/m3) (UClfm3)
Values for Air Beneath Overall

Indoor Air' School Crawl Crawl Crawl Space Max
Constituents fualm 3 j (uClfm31 Indoor Air Space Air Indoor Air Space Air Indoor Air Air (uClfm31

1,2-Dichloroethane 0.094 <8.1 0.24 <0.16 0.24 0.26 0.22 NA 0.26
enzene 0.31 <6.4 4.6 2.7 0.88 0.65 0.65 NA 4.6
thvlbenzene 2.2 <8.7 15 1.9 0.7 2.3 2 NA 15
etrachloroethene (PCEl 0.81 <14 1.7 2.3 0.3 1.1 18 NA 18
richloroethene 0.022 <11 0.39 0.26 <0.24 0.31 1.1 NA 1.1

Ambient Air Data

1994-1995
1x10-6 EBS2 2002 US Coast Guard Data3

North Marina
Housing Kollman Housing

Ambient Air Max Circle Max Max
Ambient Air Outside Ambient Ambient Ambient Overall

PRGs 4 School Air Air Air Max
Constituents fualm 3 j (UClfm31 (UClfm3) (UCl/m3) (uQ/m3) (uCl/m3)

1,2-Dichloroethane 0.074 <8.1 0.18 0.21 0.23 0.23
3enzene 0.23 <6.4 5.2 0.49 85 85
thvlbenzene 1.7 <8.7 2.7 <0.37 97 97

m-Xylene 11 0.49 380 380-xylene 110 <8.7
J-Xylene 4.4 <0.37 220 220
etrachloroethene (PCEl 0.67 <14 1.6 0.26 0.83 1.6
richloroethene 0.017 <11 0.25 <0.18 0.33 0.33

Notes:
EBS = Environmental Baseline Survey
NA = not analyzed
Ug/m3 = micrograms per cubic meter

References:
1 USEPA. 2002a. Draft Guidance for Evaluation the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soil. November.

2 IT Corporation, 2001. Parcel Evaluation Data Summary, Phase 2A Sampling, Zone 16: Housing Zone,
Parcel 179: George P. Miller Elementary School, Alameda Point, Alameda, California. January.

3 Tetra Tech, Inc., 2002. Residential Risk Evaluation for U.S. Coast Guard Housing, Alameda. August.
4 USEPA,2002b. Region IX Preliminary Remediation Goals (pRGs)
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TABLE 0-2
Maximum Detected Soil Gas Concentrations Exceeding Risk Based Screening Values

Alameda Point Site 25fAIameda Annex IR-02 Groundwater RifFS
Page 1 of 1

Tier 2 - Secondary Screening· Question 4 Generic Screening Levels I

Risk Based Screenina Values lua/m3
Shallow Deep Overall

1x10 -4 1x10·5 1x10'6 Overall Max Max

Constituent shallow deep shallow deep shallow deep lua/m3
) lua/m3

)

Acetone 3,500 35,000 3,500 35,000 3,500 35,000 9,735 166
Benzene 310 3,100 31 310 3.1 31 400 5,588
Chloroform 110 1,100 11 110 1.1 11 92 1.02
Ethylbenzene 2,200 22,000 220 2,200 22 220 868 4,427
Naphthalene 30 300 30 300 30 300 2,106 362
Tetrachloroethene (PCE) 810 8,100 81 810 8.1 81 65 86
Trichloroethene 22 220 2.2 22 0.22 2.2 130 NO

Tier 2· Secondary Screening· Question SSOX Generic Screening Levels I

SOX Risk Based Screenina Values lua/m3
) Shallow Deep Overal

1x10"" 1x10') 1x10"
Overall Max Max

Constituent shallow deep shallow deep shallow deep lIJQ/m3
) lUQ/m3

)

Benzene 15,500 155,000 1,550 15,500 155 1,550 400 5,588
Chloroform 5,500 55,000 550 5,500 55 550 92 1.02
Naphthalene 1,500 15,000 1,500 15,000 1,500 15,000 2,106 362
Trichloroethene 1,100 11,000 110 1,100 11 110 130 NO

Notes:
NO = not detected above method reporting limits
~ g/m3 = micrograms per cubic meter
shallow =less than or equal to 5 feet below ground surface
deep =greater than 5 feet below ground surface
References:

1 USEPA, 2002a. Draft Guidance for Evaluation the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soil. November.
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TABLE D-3
Maximum Detected Groundwater Concentrations Exceeding Risk Based Screening Values

Alameda Point Site 25fAIameda Annex IR-02 Groundwater RifFS
Page 1 of 1

Tier 2 - Secondary Screening· Question 4 Generic Screening Levels t

Risk Based Screening Values Overall Max
(IJ gIL) Groundwater

Concentration
Constituent 1x10 -4 1x10 ·5 1x10 -6 (ua/Ll

1,2,4-Trimethvlbenzene 24 24 24 55
1,2·Dichloroethane 230 23 5 50
1,3,S-Trimethvlbenzene 25 25 25 29
Benzene 140 14 5 6,000
Ethvlbenzene 700 700 700 800
Methylene chloride 5,800 580 58 180
Napthalene 150 150 150 19,000
n-Butylbenzene 260 260 260 1,800

Tier 2· Secondary Screening - Question 5 50X Generic Screening Levels t

SOX Risk Based Screening Values Overall Max
(lJg/L) Groundwater

Concentration
Constituent 1x10-4 1x10'5 1x1O -6 (ug/L)

Benzene 7,000 700 250 6,000
Napthalene 7,500 7,500 7,500 19,000

Notes:

I.l gIL = micrograms per liter
References:

1 USEPA, 2002a. Draft Guidance for Evaluation the Vapor Intrusion to Indoor Air Pathway
from Groundwater and Soil. November.
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The purpose of this human health risk assessment (HRA) is to evaluate potential risks to human
health posed by chemical substances that have been detected in groundwater and soil gas at the
Alameda Point Site 25/Annex IR-02 Site in Alameda, California. The results of this assessment
will provide decision makers with a scientific basis for determining whether groundwater and
soil gas at the site will adversely limit possible future potable and non-potable beneficial uses of
water. The risks presented herein are for potential exposures to groundwater and soil gas only.
Incremental risks associated with chemicals detected in soil are not included in this assessment.

This HRA evaluates potential risks associated with direct and indirect exposures to organic
chemicals from groundwater associated with the potential future beneficial uses associated with
bringing groundwater to the surface and for use in commercial and/or industrial purposes.
Additionally, the HRA quantitatively assesses theoretical health risks associated with
volatilization of groundwater and soil gas constituents into indoor air at a current or future school
placed at the site.

The approach follows the basic procedures outlined by the U.S. Environmental Protection
Agency (USEPA) and California Environmental Protection Agency (CallEPA). The following
five basic steps are employed in the performance of the HRA: (l) data evaluation, (2) qualitative
assessment, (3) exposure assessment, (4) toxicity assessment, and (5) quantitative risk
characterization. Chemicals of potential concern (COPCs) identified in groundwater at the site
include inorganic constituents (e.g., arsenic, iron, vanadium, and thallium), volatile organic
compounds (e.g., benzene, ethylbenzene, and toluene) and semi-volatile organic compounds
(e.g., benzo(a)pyrene, phenanthrene, pyrene, and acenaphthene). COPCs identified for soil gas
include benzene, chloroform, ethylbenzene, xylenes, naphthalene, tetrachloroethene, and
trichloroethene.

Quantitative Human Health Risk Assessment

This quantitative HRA is a deterministic assessment, which means all values used in the various
equations and models to calculate theoretical exposures and risks are single values. Because
many of these single values are based on conservative assumptions and are upper bound, the
calculated risk estimates reflect compounded conservatism and as a result are highly likely to
exceed the true risks at the site.

The objective of the HRA is to estimate the potential relationship between theoretical exposure
to COPCs in groundwater and theoretical upper-bound risks to human health at the site. This
relationship was quantified for two theoretical beneficial groundwater use scenarios (workers
theoretically exposed to copes in groundwater during the operation of a commercial car wash,
and a maintenance/landscape worker theoretically exposed to COPCs in groundwater through
irrigation activities). These receptors are based upon a qualitative human health evaluation
conducted as part of the NewFields (2000) HRA. In addition, a school scenario (children and
adult workers) was also evaluated based on the assumption of theoretical exposure to volatile
COPCs transferred from groundwater to indoor air of an existing or future school placed at the
site. Furthermore, future hypothetical use of the groundwater beneath the property as a potable
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water supply was evaluated. Finally, vapor intrusion into potential current and future residential
developments at the site was evaluated.

For the worker beneficial groundwater use exposure scenarios, theoretical inhalation of COPCs
volatilized from water during operation of spray jets and sprinklers, and dermal contact with
water during these operations was assessed. Use of groundwater as a potable water supply was
also assessed. For the school site scenario, theoretical inhalation of adult workers and children
resulting from vapor migration from groundwater into the indoor school air was estimated using
the Johnson and Ettinger model (USEPA, 2000). Lastly, for the residential scenario, theoretical
inhalation exposures resulting from vapor migration from groundwater into the indoor air, and
exposures associated with use of groundwater as a potable water supply were evaluated.
Quantification of theoretical health risks for all exposure scenarios consisted of a two-tiered
approach. Tier 1 employed the most conservative assumptions and required minimal data
evaluation and exposure parameter development. Only COPCs and exposure pathways that
indicated greater potential health risks in Tier 1 were evaluated in Tier 2. Tier 2 utilized more
sophisticated and realistic data evaluation techniques than were employed in Tier 1. The tiered
approach makes efficient use of time and resources by applying more advanced and time
consuming techniques to COPCs and scenarios where necessary.

The Tier 2 assessment was conducted using geostatistically derived COPC concentrations and
refined exposure parameters specific to each of the receptors assessed. The geostatistical
approach used herein resulted in a 95 percent upper confidence level (UCL) of groundwater
concentrations for specific COPCs. These calculated values were the assumed exposure point
concentrations instead of the maximum concentration. A geostatistical method called block
kriging was employed for calculating a 95 percent UCL for an area of interest taking into
consideration multiple sampling locations. As explained in Section 6.5, kriging radii of 500 feet
and 725 feet were chosen based on conservative estimates of the area that groundwater would be
drawn from, if groundwater supply wells were installed at the site.

Results

Beneficial Groundwater Use Exposures

Tier 1 results are summarized in Table ES.l. Tier 1 theoretical upper-bound incremental lifetime
cancer risks (ILCRs) and hazard indices (HIs) exceeded acceptable levels. Therefore, a Tier 2
assessment for all receptors was performed assuming groundwater beneficial use. Benzene was
found to be responsible for 95 percent of the Tier 1 theoretical cancer risk, and naphthalene and
benzene was found to be responsible for 98 percent of the Tier 1 HI associated with beneficial
uses of groundwater. Therefore, for potentially complete exposure pathways (groundwater use
for car wash and landscape, and vapor intrusion into residential and school buildings), only
Tier 2 exposure point concentrations for benzene and naphthalene were calculated in Tier 2. The
Tier 1 exposure point concentrations for other COPCs were carried forward and used in the
Tier 2 assessment. The Tier 2 benzene and naphthalene concentrations and Tier 2 exposure
parameters were utilized to further refine the risk estimates.

Tier 2 results are summarized in Table ES.2. The Tier 2 theoretical upper-bound ILCRs for the
car wash worker ranged from 1 x 10-6 to 2 X 10-5 and, theoretical HI ranged from 0.30 to 0.99.
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For the landscape worker, theoretical Tier 2 ILCRs ranged from 2 x 10-6 to 3 x 10-5
, and Tier 2

theoretical HIs ranged from 0.51 to 0.98. For the resident, theoretical Tier 2 ILCRs ranged from
5 x 10-8 to 1 X 10-5

, and Tier 2 theoretical HIs ranged from 0.0076 to 0.29. For the school
receptors, theoretical Tier 2 ILCRs ranged from 5 x 10-8 to 2 x 10-6 for children, and 5 x 10-8 to
7 x 10-6 for workers. Tier 2 school receptor theoretical HIs ranged from 0.0076 to 0.29. These
theoretical upper-bound ILCRs fall within or below EPA's risk management range of 10-4 to
10-6

, and are below the target hazard index of 1.0.

Groundwater Potable Use Exposures

Groundwater currently is not used as a potable water source, and all developments occurring in
the area requiring municipal water are tied directly into the existing municipal water supply.
Furthermore, because the groundwater contains elevated total dissolved solid (TDS)
concentrations greater than 3,000 parts per million, it does not meet the standards for a potable
groundwater supply (San Francisco Bay Regional Water Quality Board [RWQCB], 1995). In
fact, the RWQCB has officially concluded that this groundwater is not a potable water source
and that such use should not be identified as a potential beneficial use (RWQCB, 1999).
However, assessment of risks associated with theoretical use of groundwater as a potable water
supply was completed. For commercial and residential receptors, HI's for all receptors exceeded
1.0 and ILCRs exceeded 10-4

• Therefore, groundwater beneath the site in its current state is not
suitable for use as a drinking water supply.

Summary

The results of this HRA demonstrate that for non-potable water beneficial uses, theoretical
upper-bound ILCRs do not exceed a probability of 10-4 (1 in 10,000) for all worker receptors or
10-5 (l in 100,000) for school children and current or future residential receptors. In addition,
theoretical non-cancer HIs are below 1.0 for all receptors.
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This report, which presents the results of a human health risk assessment (HRA) prepared for the
Navy Alameda Facility/Alameda Annex in Alameda, California, quantifies the magnitude and
upper-bound probability of theoretical human health risks posed by chemicals in groundwater
and soil gas. The assessment assumes hypothetical future human exposure pathways: (1)
potential beneficial use of the groundwater as a commercial and/or industrial water source; and
current or future exposure pathways: (l) the placement of a school or residence at the site, and
(2) use of groundwater at the site as a potable water source.

1.1 Purpose of Report

The purpose of the HRA is to quantify theoretical upper-bound human health risks from
chemical substances that have been detected in groundwater and soil gas at the site. The results
of the HRA provide decision-makers with a scientific basis for determining whether groundwater
beneath the site will adversely limit possible non-potable beneficial uses of the water, or that
placement of a school or residence near the site is an acceptable land-use option.

1.2 Methodology

This evaluation follows the basic procedures outlined in the U.S. Environmental Protection
Agency (USEPA) Risk Assessment Guidance for Superfund: Volume I-Human Health
Evaluation Manual (USEPA, 1989), and California Department of Toxic Substances Control
(DTSC) Supplemental Guidance for Human Health Multimedia Risk Assessments ofHazardous
Waste Sites and Permitted Facilities (DTSC, 1992). Other guidance documents consulted
include:

• USEPA. 1991. Risk Assessment Guidance for Superfund: Volume I-Human Health
Evaluation Manual. Supplemental Guidance.

• USEPA. 1992a. Guidelines for Exposure Assessment.

• USEPA. 1992b. Supplemental Guidance to RAGS: Calculating the Concentration Term.

• USEPA. 2002. Draft Guidancefor Evaluating the Vapor Intrusion to Indoor Air Pathway
from Groundwater and Soils.

This risk assessment follows a series of steps common to many risk assessments. First, the extent
and types of chemicals at the site are evaluated, and those suspected of presenting a threat to
human health are identified. Then, the ways in which people could be exposed to the chemicals
are identified, and assumptions are made about the extent to which people could be exposed.
Lastly, the estimated exposure rates are combined with chemical toxicity criteria to estimate the
risks associated with the exposures. The assessment consisted of the following steps:
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1. Exposure assessment: (a) characterization of the ways in which people could be exposed to
the chemicals of potential concern (COPCs), (b) assumptions about the extent to which
people could be exposed, and (c) assessment of the rates at which people could potentially
intake chemicals at the site

2. Toxicity assessment: (a) review of the health effects associated with exposure to different
levels of the COPCs, and (b) summary of the relevant criteria used to estimate the risks
associated with various exposure levels

3. Risk characterization: comparison of the rates at which people could potentially be exposed
to the COPCs at the site to chemical toxicity criteria. The risk characterization provides a
quantitative estimation of the carcinogenic risks and adverse non-cancer health effects
associated with the estimated exposures to the COPCs.

1.3 Site Background

A detailed site description and background for the site is presented in the Remedial Investigation
(RI) report completed for the facility by PRC Environmental Management, Inc. (PRC, 1996).
The facility where the site is located is approximately 150 acres in size and is near the Naval Air
Station Alameda, along the southern shore of Oakland Inner Harbor Alameda. It is believed that
petroleum hydrocarbons may have been introduced into the vadose zone by surface disposal and
runoff of distillate wastes from previous industrial oil works at the property in addition to
possible Navy activities at the site. The site is currently zoned for industrial uses. Both organics
and inorganics have been detected in groundwater beneath the site during numerous sampling
events.

Previous risk assessment work was conducted for the site as part of the facility RI report (PRC,
1996). This assessment evaluated potential risks associated with direct and indirect exposures to
soil and volatilization of volatile organic chemicals (VOCs) from groundwater through the
vadose zone into outdoor and indoor air. Although the PRC (1996) assessment is a useful and
informative tool for addressing the potential risks associated with soils and in situ volatilization
from groundwater, the assessment as it stands does not provide a complete picture of the human
health risks associated with groundwater or soil gas at the site. Specifically, the PRC (1996)
assessment did not address any of the potential future beneficial uses associated with bringing
groundwater to the surface and for use in commercial or industrial purposes.

Use of the groundwater at the site as a potable water supply is not likely to ever be a complete
exposure pathway. Because the groundwater contains elevated total dissolved solid (TDS)
concentrations greater than 3,000 parts per million, it does not meet the standards for a potable
groundwater supply (San Francisco Bay Regional Water Quality Board [RWQCB], 1995). In
fact, the RWQCB has officially agreed that this groundwater is not a potable water source and
that such use should not be identified as a potential beneficial use (RWQCB, 1999). However,
other uses of the water, such as a commercial or industrial supply, do fall within the potential
beneficial use definition of the RWQCB. Because the PRC (1996) risk assessment did not
address these other potential beneficial water use scenarios, DTSC expressed concern that the
PRC (1996) assessment was incomplete.

@)MWH
2

(- \
I

\
'-'--.."'/



Basclinc Iluman Ilcalth Risk Asscssmcnt
Alamcda Point Sitc 25/Anncx IR-02. Alamcda. Caliromia August 200-l

Also, since the PRC (1996) assessment was completed, the City of Alameda has proposed a
development plan that includes placement of a school adjacent to the Alameda Annex. Because
the PRC (1996) assessment did not specifically assess risks to adult workers and school children
at such a school site, DTSC expressed concern regarding potential health risks associated with
volatilization of VOCs from groundwater into indoor air at the potential school (DTSC, 1999a,
1999b, and 1999c). Since that time, a school and daycare have been built and are operational.

Therefore, in direct response to agency comments and to comply with the Navy's goal of
protecting public health and safety, in January of 2000, NewFields, Inc. conducted an HRA to
address the potential risks associated with non-potable uses of groundwater at the site. Based
upon the results of the most recent groundwater data at the time (1999), the NewFields (2000)
HRA concluded that no restrictions on non-potable use of groundwater at the property were
scientifically warranted, and that placement of a school near the site posed no significant risk to
human health. Since the publishing of the NewFields (2000) HRA, new groundwater and soil gas
data have become available.

1.4 Environmental Setting

1.4.1 Geology and Hydrogeology

1.4.1.1 Regional Geology

The following information is taken from the remedial investigation report completed by PRC
(1996). For additional information the reader is referred to this report.

"The San Francisco Bay Region lies near the region of the Pacific and North American
crustal plates. Because these crustal plates are moving relative to each other, the region
is tectonically active, and experiences numerous andfrequent earthquakes. Movement in
the area occurs two principal fault systems: the San Andreas fault (which parallels the
California coast west ofthe Bay), and the Haywardfault (subparallel to the San Andreas
fault on the east side ofthe Bay) (Norris and Webb 1976).

The San Francisco Bay structural basin was formed during the past 1 to 3 million years
as a subsiding or down-warping block between the San Andreas fault and the Hayward
fault. During the mid-Pleistocene age (approximately 1 million years before present
[bpJ), the ancestral Bay basin began to subside and fill with sediments of both marine
and terrestrial origin. The sediments deposited during the Quaternary age
(approximately 1.8 million years to present) overlay an irregular bedrock surface that
consists of sandstone, siltstone, chert, and greenstone of the Franciscan Formation
(Helley et al. 1979)."

1.4.1.2 Local Geology

The following information describing the local geology was taken from the final cumulative
groundwater monitoring report (Tetra Tech EM, 1998a).
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"Lithologic data have been obtained from soil borings and monitoring wells completed
at the facility. Soil boring and well construction logs are provided in Appendix A [of the
report}. Based on soil boring log data, shallow subsurface sediments can be divided into
two major groups: (1) the shallow, artificial fill that occurs within the uppermost 10 to
20 feet bgs and (2) the underlying native sediments that comprise the Bay Mud and
Merritt Sandformations. These native sediments are present to a minimum depth of135
feet bgs, the maximum logged depth at the facility ...

Based on lithologic data collectedfrom previous subsurface investigations, fill materials
at the facility are a heterogeneous, laterally discontinuous mixture ofsand, silt, and clay
(including dredged Bay Mud) with some construction debris and organic materials ... the
fill materials were reportedly dredged from the historical tidal flats and offshore areas
(Radbruch 1959). Thickness ofthe artificial fill layer varies from approximately 10 to 20
feet across the facility. Thickness of the fill is probably influenced by historical tidal
channels that once transected the facility ...

Based on four deep soil borings completed at the central portion of the facility ... native
sediments encountered directly beneath the artificial fill are the Bay Mud, consisting
primarily ofgrey to black, medium to high-plasticity silty clay with occasional thin lenses
offine sand. No extensive sand layers were observed within the Bay Mud in any of the
deep borings. Lithologic logs ... indicate that the thickness of the Bay Mud ranges from
approximately 25 to 80 feet ...

The contact between the artificialfill and the underlying native sediments may be difficult
to distinguish, particularly for fine-grained fill materials that exhibit similar
characteristics as the underlying native Bay Mud sediments. The inferred contact
between the upper fill materials and the underlying native sediments has primarily been
based on the following criteria:

• Soil characteristics. The artificial fill layer is characterized by heterogeneous sand,
silt and clay sediments. The upper surface ofthe Bay Mud is characterized by a thick
sequence ofdark greenish grey, high-plasticity clay that is rich in organic materials.
A relatively clear distinction between these soil types has been used as the primary
basis for estimating the contact between the two stratigraphic units.

• The presence of marsh crust. In some borings, a thin organic-rich peat layer
(approximately 2 to 6 inches thick), called "marsh crust" by Lee and Praszker
(1979), was observed within the soil column, sometimes within the Bay Mud
sediments. This marsh crust may serve as an indicator of a historical tidal flat
boundary. As such, fill boundaries were iriferred at those boring locations that
showed a distinctive marsh crust horizon.

• Historical tidal channel locations. Some borings and wells may have been placed at
locations ofhistorical channels ... In areas that show relatively thick sequences offill
materials, iriformation provided in the historical tidal channel map has been used to
further estimate the boundary between the fill and underlying native Bay Mud.
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As observed in the deep soil borings, the top of the Merritt Sand was encountered at
depths ranging from approximately 55 to 95 feet bgs. Sediments of the Merritt Sand are
composed of (1) greenish grey, grey, and brown silty sand and (2) well sorted, fine- and
medium-grained sand with occasional lenses of clay. The deep borings drilled at the
facility did not fully penetrate the Merritt Sand; this unit may be as much as 65 feet thick
in the vicinity ofthe facility (Radhruch 1957). "

1.4.1.3 Groundwater Levels and Flow Directions

The following information describing groundwater levels and flow directions was taken from the
final cumulative groundwater monitoring report (Tetra Tech EM, 1998b).

"The artificialfill forms the shallow, unconfined water bearing zone beneath the facility.
The lateral extent of the fill and the shallow water bearing zone in the vicinity of the
facility is currently undefined. Groundwater elevation data indicate that shallow
groundwater generally flows to the north-northwest...depth to groundwater in the
artificial fill varied between approximately 2 and 12 feet bgs ... the horizontal hydraulic
gradient in the shallow water bearing zone ranges from 0.002 ft/fl in the central portion
of the facility to 0.02 ft/fl on the flanks of a large convergent flow zone... The Bay Mud
serves as a confining layer for the underlying Merritt Sand aquifer. Hydraulic
conductivity of the Bay Mud is estimated to be 0.001 to 0.0001 feet per day ...depth to
groundwater [in the Merritt Sand aquifer] ranged from approximately 4 to 13 feet bgs,
and groundwater elevations rangedfrom -5.45 to 5.68 feet above msl. "

1.4.2 Local Climate

Mean precipitation for the area is 18.69 inches annually. Most precipitation (in the form of
rainfall) occurs between the months of November and April. Mean range of temperatures (yearly
low and high) is 50.7 and 64.0 degrees Fahrenheit, respectively. The predominant wind direction
is primarily to the southeast and southwest.
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2.0 HUMAN HEALTH RISK ASSESSMENT
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This chapter presents the HRA conducted in accordance with USEPA and DTSC guidance. The
risk assessment is a deterministic assessment; that is, single values based on conservative
assumptions were used for all modeling and exposure par::tmeters. These conservative estimates
compound each other so that the calculated risks likely exceed the true risks at the site.

2.1 Conceptual Site Model

Based on a review of existing data (site history, environmental setting, previous site
characterization studies; see the RI) and the work plan, a conceptual site model (CSM) was
developed. Pursuant to DTSC (1992) and USEPA (1989) regulatory guidance, the purpose of a
CSM is to identify "... all potential or suspected sources of contamination, types and
concentrations of contaminants detected at the site, potentially contaminated media, and potential
exposure pathways, including receptors." The CSM also serves the purpose of guiding the
progression of the HRA process, thereby functioning both as an organizational tool and as a
check against omissions that might result in under-estimations of health risk. A discussion of
three of the most important elements of the CSM (water use, potential exposure pathways, and
potential receptors) is presented in the following sections.

2.1.1 Groundwater Use Analysis

For reasons already presented in this report, it was assumed that the groundwater could
potentially be used for commercial, industrial, or irrigation use in the future. These uses are
possible at the site based on the RWQCB Basin Plan (RWQCB, 1995) for the aquifer of interest.
In addition, hypothetical future use of groundwater as a potable source is also evaluated.

2.1.2 Exposure Pathways and Receptors of Potential Concern

Based on the descriptions of assumed future hypothetical groundwater uses, several preliminary
exposure pathways and receptors of potential concern are identified (Figure 2). Each of these
pathways and receptors is first evaluated qualitatively. Those pathways considered to pose the
greatest potential risk are further evaluated quantitatively in this report.

2.1.2.1 Potential Receptors

According to the Basin Plan for the San Francisco Bay Region (RWQCB, 1995), beneficial
water uses for the aquifer could include irrigation water, commercial water, and industrial
service supply water. Therefore, relevant receptors associated with these water-use scenarios are
commercial/industrial workers and potential recreational receptors. Additionally, current (Parcels
178, 179, 180, and 184) and current or future residents and school receptors have also been
assessed.
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2.1.2.2 Potential Exposure Pathways
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In a risk assessment, the possible exposures of populations are examined to determine if the
COPCs at a site could pose a threat to that population's health. The risks associated with
exposure to COPCs depend not only on the concentration of the chemicals in each media, but
also on the duration and frequency of exposure to those media. For example, the risks associated
with exposure to chemicals for one hour a day are less than those associated with exposure to the
same chemicals at the same concentrations for two hours a day.

An exposure pathway is a description of the ways in which a person could be exposed to COPCs.
Potential health impacts from constituents in a medium can occur via one or more exposure
pathways. Selection of exposure pathways are presented in Table 1. At the Alameda Annex, the
potential exposure pathways and exposure routes for the relevant receptors
(commercial/industrial workers and recreational receptors) and that are consistent with identified
potential beneficial future use of the aquifer are the following:

•
•
•
•
•
•
•
•/

•
•
•
•
•
•

Worker dermal exposure in commercial car washes
Worker inhalation exposure in commercial car washes
Worker inhalation exposure in industrial cooling towers or as a process coolant
Worker dermal exposure in industrial emergency shower
Worker inhalation exposure in industrial emergency shower
Worker dermal exposure during janitorial activities
Worker inhalation exposure during janitorial activities
Recreational dermal exposure to irrigation sprinkler activity
Recreational inhalation exposure to irrigation sprinkler activity
Recreational dermal exposure to irrigated lawns
Landscape worker dermal exposure to irrigation water and irrigated vegetation
Landscape worker inhalation exposure to irrigation water
Public dermal exposure to commercial car washes
Public inhalation exposure to commercial car washes

Based upon a qualitative review and analysis of the above potentially complete exposure
pathways, the following pathways are considered to have the greatest exposure potential
associated with beneficial use of groundwater:

• Worker dermal exposure in commercial car washes
• Worker inhalation exposure in commercial car washes
• Landscape worker dermal exposure to irrigation water and irrigated vegetation
• Landscape worker inhalation exposure to irrigation water

Current development of the site includes construction of residential units, or placement of an
elementary school on or near the property. The potential exposure pathways and exposure routes
for these current or future receptors includes:

• Resident and school receptor inhalation exposures following vapor intrusion into indoor air.
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The potential exposure pathways and exposure routes associated with hypothetical use of
groundwater as a potable water supply include:

• Ingestion ofwater by commercial and residential receptors
• Inhalation of COPCs from water by residential receptors resulting from household use

(showering, etc)

2.2 Chemicals of Potential Concern

In order to ensure that a risk assessment focuses on those substances that contribute the greatest
to the overall risk (USEPA, 1989), allows for screening steps to identify the chemical
constituents of potential concern (COPCs) for quantitative evaluation in the Tier 2 and 3 risk
assessment. In general, chemicals exhibiting a low frequency of detection (FOD) do not
contribute significantly to risk estimates. US EPA (1989) suggests that chemicals with a FOD
less than or equal to five percent may be considered for elimination. Lead is the only constituent
for which a maximum site concentration was compared to a screening level. Because lead is
typically not assessed with other COPCs to evaluate non-carcinogenic and carcinogenic risks, the
maximum lead concentration was compared to the California Public Health Goal (PHG). The
maximum lead concentration of 0.37 Ilg/L is below the PHG of 2 Ilg/L, and was therefore not
considered a COPC.

Detection limits were also examined, in order to identify if high detection limits were an issue in
selecting COPCs. There is a single case of high detection limits for several compounds
(2000 Ilg/L); however, this is for a single sample and the remainder of the analyses are an order
of magnitude lower or more. In addition, only those chemicals with available toxicity criteria
were quantified.

For each chemical detected in a shallow (less than 5 ft bgs) or deep (greater than 5 ft bgs) soil
gas location, the maximum measured concentration from the sampling period was screened
against shallow and deep screening values, respectively, from USEPA's Vapor Intrusion
Guidance (USEPA 2002). Each chemical at each depth interval that exceeded the screening
value was considered a COPC and was carried through the Tier I analysis.

For inorganic constituents, comparisons to background concentrations were not done for the
purposes of screening COPCs. The contribution of background to total risks is discussed in
Section 2.7 (Tier 2 Risk Assessment Results). The occurrence, distribution and selection of
COPCs are presented in Tables 2.1 through 2.3.

2.3 Tier 1 Exposure Assessment

2.3.1 Exposure Point Concentrations

This HRA is based on the results of groundwater and soil gas samples that have been collected at
the site. The groundwater data collected during the field-sampling program conducted in 2001
through 2003 were compiled, tabulated, and evaluated for direct use in the HRA. The soil gas
data were collected between 2001 and 2003. They include data from the 2001 remedial
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investigation and the 2002-2003 basewide groundwater monitoring program. A summary of the
maximum detected concentrations for each constituent is presented in Tables 3.1 through 3.14.

For each chemical detected in groundwater in a location, the maximum measured concentration
was used as the Tier 1 value. The use of maximum concentrations for a Tier 1 assessment is
consistent with USEPA (1989) and American Society for Testing and Materials (ASTM, 1999)
guidelines. The use of maximum concentrations provides the most conservative estimate of
exposure point concentrations and is a screening tool only. It is not consistent with regulatory
guidance (e.g., USEPA, 1989, 2001a; ASTM, 1999) or recent California statutes (SB47, 1999) to
make final decisions based on screening-level approaches and assumptions, unless the screening
level results indicate no further investigation or consideration is necessary.

For soil gas, the Tier 1 value is the maximum measured concentration at either shallow or deep
depths which exceeded the screening value.

2.3.1.1 Fate and Transport Modeling

Exposure point concentrations for air were calculated for two water use scenarios, car wash and
irrigation, and also for vapor intrusion into indoor air for a school site and hypothetical future
residential developments. The air concentrations resulting from water use scenarios are based on
an activity-specific water use rates, chemical transfer efficiency from air to water and ambient air
dilution. Fate and transport modeling equations and parameters are presented in Appendix A.

Estimated indoor air concentrations for a school or residential building are based the
volatilization of chemicals through soil and cracks or pores in building foundations from
subsurface groundwater. Vapor intrusion scenarios (school and resident scenarios), air
concentrations were only estimated for volatile organic compounds (VOCs), because of their
greater potential for volatilization. For the beneficial water use scenarios (landscape and car
wash scenarios), air concentrations were estimated for semi-volatile organic compounds
(SVOCs) exhibiting Henry's Law coefficients greater than 10-5 atm-m3/mol. Air concentrations
for these SVOCs under these scenarios were assessed because the water is being forced at high
pressure through nozzles that may create turbulent conditions and increase the liberation of
chemicals from water.

Car Wash

The estimates of water volumes used during a car wash were taken from the range of flow rates
provided by two car wash equipment manufacturers, Pro Equipment Co. and Custom Kraft
(personal communication, 1999). The average and maximum flow rates were 0.14 and 0.22 liters
per second, respectively. These flow rates were used to evaluate the rate at which constituents in
groundwater may be brought above ground and made available for volatilization. Water usage
rates were multiplied by the assumed fraction of the workday spent by a car washer continuously
spraying water to arrive at an average rate of water used over the course of the workday. The
portion of the day spent spraying water (continuously) was conservatively estimated to range
from 3 to 5 hours per day, or a fraction of the day spent continuously spraying water ranging
from 0.38 to 0.63. The resulting average and maximum adjusted flow rates were 0.05 and 0.14
liters/second, respectively (see Appendix A).
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To estimate the amount of chemical that volatilizes during water spraying, the efficiency at
which a chemical transfers from water to air is needed. The mass transfer efficiency for each of
the VOCs is estimated using the method outlined by McKone (1987) and recommended by
DTSC (1994a):

where,

R the universal gas constant 8319 (Pa-Llmol-K)
T temperature in Kelvin 273.16 (K) as recommended (McKone, 1987)
01 chemical specific diffusion coefficient in water (m2/s)
Da = chemical specific diffusion coefficient in air (m2/s)
H = chemical specific Henry's law constant (Pa-Llmol)

This relationship was developed for chemical transfer during domestic showering. Water use
during a car wash was assumed to have similar pattern and spray distance as a shower. The flow
rates for the car wash, 0.14 and 0.22 liters per second are higher than typical showers (0.1 liters
per second, McKone and Knezovich, 1991) and should result in lower transfer efficiencies due to
reduced residence time in air. The chemical-specific properties used are listed in Appendix A.
Based on DTSC concerns regarding the possible effects water recycling (DTSC 1999d) might
have on the transfer efficiency of a compound, a minimum transfer efficiency of 50 percent (or
0.5) was used. In other words, where the estimated efficiency was less than 0.5, a default value
of 0.5 was used.

The chemical volatilization rate was then based on the water use rate, transfer efficiency and the
groundwater concentration:

where,

E emission rate over car wash area (mg/sec)
W water use rate (Lisec)
Cw groundwater concentration (mg/L)
¢x chemical-specific transfer efficiency (unitless)

Once the amount of chemical volatilized during an event was estimated, an air concentration was
derived based on simple mixing and diffusion with ambient outdoor air. The estimation method
used for an outdoor air concentration was based on DTSC (1994b) recommendations:

c = E
a LSxVxMH
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Ca ambient air concentration (mg/m3
)

E emission rate over car wash area (mg/sec)
LS length dimension perpendicular to the wind (m), 6.1 m based on observed car wash

area dimensions of21 feet x 30 feet.
V average wind speed within the mixing zone (m/s), 2.25 m/s default value.
MH mixing height (m), 2 meter default value.

This model is presented in Appendix A.

Irrigation

The water use rate for lawn irrigation is based on water needs for growing lawn in the Alameda
area. This was estimated using methods recommended by the Wateright Homepage
(http://www.wateright.org) developed by the Center for Irrigation Technology, CSU Fresno and
the U.S. Bureau of Reclamation. This method relies on measured evapotranspiration rate of a
location and specific turf crop factors. The calculations estimate the amount of water needed to
keep turf green. The formula for calculating drop water needs was:

D
P=ET xKcxKax--

o Irri.

where,

P turf crop watering needs (m/irrigation)
ET0 Evapotranspiration rate (m/day)
Kc turf crop factor
Ka turf crop factor adjustment
D days per week (7d/wk).
Irri irrigation events per week (5), One irrigation event per workday.

The ETo data was taken from average monthly ETo data for Oakland, CA (CIMIS, 1999). Crop
factors were used from eight different turf crops:

• Bentgrass
• Bermuda
• Bluegrass
• Kikuyu

• Paspalm
• Ryegrass
• St. Augustine
• Tall Fescue

,
)

A crop irrigation need was calculated based on each month and crop. An average irrigation need
per workday, 0.0033 meters, and a maximum, 0.0076 meters, were used in developing air
exposure concentrations. An area based application rate was then calculated:

AR = IR x 1m 2
/ x 1000 L/ x workday x A

/ m
2

/ m
3

28,800s
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where,

Allgllst2004
(

AR
IR
workday
A

application rate (Lis)
irrigation rate (m/work day), assumed to be = water irrigation need above
8 hours per day, 60 min per hour, and 60 sec per minute.
area of irrigation application (m2

), default of929 m2
, based on default area of

100 feet x 100 feet.

The results of this calculation are presented in Appendix A. The chemical emission rate was then
based on the application rate, transfer efficiency and the groundwater concentration:

E=ARxC x'"w 'f'x

where,

E emission rate over car wash area (mg/sec)
AR water use rate (Llsec)
Cw groundwater concentration (mg/L)
rPx chemical-specific transfer efficiency (unitless)

Once the amount of chemical released during an event was estimated, an air concentration was
derived based on simple mixing and diffusion with ambient outdoor air. The estimation method
used for an outdoor air concentration was based on DTSC (l994b) recommendations:

C = E
a LSxVxMH

where,

Ca ambient air concentration (mg/m3
)

E emission rate over car wash area (mg/sec)
LS length dimension perpendicular to the wind (m), 30.5 m based on observed car

wash area dimensions of 100 feet x 100 feet.
V average wind speed within the mixing zone (m/s), 2.25 m/s default value.
MH mixing height (m), 2 meter default value.

The results of this model are presented in Appendix A. The estimated ambient air concentrations
for both car wash and irrigation exposure scenarios were used as the inhalation exposure point
concentrations for each respective exposure scenario.

School Site and Residential Homes

The Tier 1 groundwater and soil gas exposure point concentrations were incorporated into
modeling based on the Johnson and Ettinger (1991) model following USEPA guidelines
(USEPA, 2000). The Johnson and Ettinger model incorporates indoor air concentration modeling
with exposure and risk calculations. The Johnson and Ettinger model, as modified by DTSC to
include CallEPA toxicity criteria, was utilized in this HRA. The Johnson and Ettinger model
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provides an output of predicted health risks associated with the groundwater or soil gas COPC
concentrations in indoor air.

The default chemical properties provided in the USEPA guidance (2000) were used where
available. A slab on grade construction was assumed and the 15 cm default value was used for
the depth below grade to the bottom of the enclosed space floor. For groundwater, an average
depth to groundwater of 7.2 feet below ground surface (bgs) was used based on observed depths
to groundwater at SWMU 1 (PRC, 1996). For soil gas, average depths were chosen separately
for shallow (2 ft bgs) and deep (6 ft bgs) based on observed depths in OU-5 (IT, 2001; Shaw,
2004a,b). The groundwater concentrations used are listed in Table 3.1 and the soil gas
concentrations are listed in Table 3.3. The soil properties were taken from soil boring logs
collected at the site. Based on the soil borings collected from the site and discussions with Tetra
Tech geologists, the soil type in SWMU 1 was identified as a sandy loam. The Johnson and
Ettinger model and the guidance for the model (USEPA, 2000) assign default soil properties
based on this soil type. The parameters that went into the model are listed in Appendix A.

2.3.2 Exposure Parameters

The risks associated with exposure to chemicals at the property depend not only on their
concentrations, but also on the extent to which receptors are exposed. For example, the risks
associated with exposure for one hour per day are less than those associated with exposure at the
same concentration for two hours per day. Because risks depend upon both the concentration and
the extent of the exposure, the assumptions regarding the extent of exposure are discussed in this
section for each of the complete exposure pathways identified above. Tables 4.1 through 4.10
presents each of the Tier 1 exposure parameters used in this HRA for each pathway.

Many of the assumptions regarding the extent of exposure to COPCs are a combination of
reasonable maximum exposure (RME) and average exposure factors developed by USEPA's
Superfund program. Default values (USEPA, 1991; 1997; 2001b; DTSC, 1992, 1994b) were
used in the HRA. For the Tier 1 school assessment, it was conservatively assumed that school
receptors are exposed at the same frequency and magnitude as residential receptors.

The permeability coefficients for the dermal contact with water exposure pathways were
obtained either directly from USEPA (2001b), or calculated using the chemical's octanol water
coefficient (Kow) and molecular weight. These values are presented in Appendix A. The formula
for calculating permeability coefficients is:

log Kp = -2.72 + O.7110g K ow - 0.0061 MW

For polyaromatic hydrocarbons (PAHs) and similar lipophilic organic constituents, it was
determined that the groundwater samples collected were unfiltered, and that high total suspended
solid (TSS) and total dissolved solid (TDS) were detected in these samples. Due to the very high
organic carbon partitioning coefficients (log Kow ~ 4) for lipophilic organic constituents, an
analysis was conducted to determine whether sufficient concentrations of lipophilic organic
constituents would be available in dissolved form to represent a significant risk by dermal
absorption. To determine this, the relative 'carrying capacity' of the TSS and TDS in
groundwater was estimated. Utilizing the Koc for each constituent, the USEPA (1996) default
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organic carbon content for soil (0.6 percent), and the concentration of TSS or TDS in
groundwater, the equilibrium concentration of a constituent in suspended and dissolved sediment
could be calculated.

For example, the measured benzo(a)pyrene concentration in water is 0.06 mg B(a)P/liter.
Sediment in contact with this water, at equilibrium, would contain: Cwater B(a)P/L x Koc (L/kg) x
Foc (unitless) = 0.06 mg B(a)P/L x 1,020,000 Llkg x 0.006 = 367.2 mg B(a)P/kg sediment. If
water contains 30 mg suspended sediment per liter of water, then groundwater containing
suspended sediment in equilibrium with benzo(a)pyrene in water could contain Cw,sediment X

CB(a)P,scdimcnt = 30 mg TSS/L water x 10-6 kg/mg x 367 mg B(a)P/kg sediment = 0.15 mg B(a)P/L
water. Because this value (capacity) exceeds the measured value ofbenzo(a)pyrene in water, one
can therefore determine that the measured benzo(a)pyrene in water at the site is associated with
suspended sediment and is not available for dermal absorption.

USEPA concurs with this premise in the RAGS supplemental dermal exposure assessment
guidance (2001b), which states:

... it should be noted that particulate-bound chemicals in an aqueous medium (e.g.,
suspended sediment particles) would be considered to be much less bioavai/able for dermal
absorption, due to inefficient adsorption ofsuspended particles onto the skin swface and a
slower rate ofabsorption into the skin.

These calculations are also likely to be conservative (underestimate the lipophilic organic
constituents binding potential of TSS) because the default organic carbon content than 0.6
percent is likely to be substantially lower than the organic carbon content of sediment from the
site. This is because the site is a former wetlands, and wetland sediments tend to contain large
concentrations of organic carbon from decomposition of organic matter. Therefore, based upon
this information, for the purposes of estimating risks from dermal exposure to groundwater, it is
assumed that the dermal permeability ofPAHs, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene,
n-butylbenzene, n-propylbenzene and sec-butylbenzene in groundwater is zero, as they are
assumed to be bound to suspended sediment. The Kp values utilized in the assessment are
presented in Appendix A.

2.3.3 Quantification of Exposure

In this section, the concentrations of COPCs at the points of potential human exposure are
combined with assumptions about the behavior of the populations potentially at risk in order to
estimate the ADD of COPCs that may be taken in by the exposed individuals. Later, in the risk
characterization step of the assessment, the ADDs are combined with toxicity parameters for
COPCs to estimate whether the calculated intake levels pose a threat to human health.

The method used to estimate the ADD of the COPCs via each of the complete exposure
pathways is based on USEPA (1989, 1992a) guidance. For carcinogens, LADD estimates are
based on chronic lifetime exposure, extrapolated over the estimated average lifetime (assumed to
be 70 years). This establishes consistency with cancer slope factors (CSFs), which are based on
chronic lifetime exposures. For non-carcinogens, ADD estimates are averaged over the estimated
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exposure period. ADDs and LADDs were calculated for each exposure scenario listed above
using the following equations:

• Inhalation

For workers and children:

ADD or LADD (mg/kg _day) = (C x IR x EF x ED x AF)
ATxBW

For age-weighted residents:

• Dennal

•
C x IRawa x EF x ABS;

ADDorLADD;nhalafion (mg / kg - d) 0__-="-- ---'-
ATx365d/yr

)

For workers and children:

ADD or LADD (mg/kg _day) = (C x SA x EF x ET x ED x Kp x CF)
ATxBW

For age-weighted residents:

LADD
/ /k A.l (C x SAawa x EF x ET x Kp x CF)ADD or Img g - uay/ = -'---------"""'---------=---~

AT x365d /y

• Ingestion

For commercial and construction workers, and child residents:

CxIRsxEFxEDx ABSoADDorLADDingeSfion(mg / kg - d )1=--------..::
BWx ATx365d / yr

For age-weighted residents:

CxIRawa xEFxCFxABSoADD or LADDingesfioJmg / kg - d )=-----=.;=------------"
ATx365d/yr

where,

1'D = IRchild X EDchild IRadulf x EDadulf.l\.awa +-='----"="-

B W::hild BWadult

®)MWH
15



C COPC concentration (e.g., mg/m3
, mglL)

IR intake rate; the amount of the transport medium contacted per unit time (e.g.,
m3/day)

EF exposure frequency (days/year)
ET exposure time (hours/day)
ED exposure duration (years)
AF absorption factor (e.g., assumed to be 100% for inhalation)
Kp dermal permeability factor (e.g., cmlhr)
CF media conversion factors (L/IOOO cm3

)

SA skin surface area exposed (cm2
)

AT averaging time; the time over which the exposure is averaged (days)
BW body weight (kilograms)
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2.4 Tier 1 Toxicity Assessment

This section describes the toxicity of the COPCs at the site. Numerical toxicity values were
developed for use in the calculation of the hazard quotients (for non-carcinogens) and risks (for
carcinogens).

2.4.1 Toxicity Values

Toxicity values, when available, are published by the USEPA in the on-line Integrated Risk
Information System (IRIS [USEPA, 2004]) and the Health Effects Assessment Summary Tables
(HEAST). CSFs are chemical-specific, experimentally-derived potency values used to calculate
the risk of cancer resulting from exposure to carcinogenic chemicals. CallEPA publishes cancer
slope factors for use in Cal/EPA oversight projects (OEHHA, 2004). A higher value implies a
more potent carcinogen. Reference doses (RIDs) are experimentally derived "no-effect" values
used to quantify the extent of adverse non-cancer health effects from exposure to chemicals.
Here, a lower RID implies a more potent toxicant. These criteria are generally developed by
USEPA risk assessment work groups and listed in USEPA risk assessment guidance documents
and databases. Non-cancer toxicity criteria for each of the COPCs evaluated in this assessment
are presented in Tables 5.1 and 5.2. Cancer toxicity criteria for each of the COPCs evaluated in
this assessment are presented in Tables 6.1 and 6.2. The hierarchy for selecting toxicity criteria is
as follows:

• OEHHA Cancer Potency Factors
• USEPA's IRIS
• USEPA's HEAST

With the exception of oral toxicity values being used to characterize risks from dermal
exposures, route to route extrapolation of toxicity criteria for pathways (inhalation, oral) without
established criteria was not undertaken.
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2.4.2 Carcinogenic Effects
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USEPA and Cal/EPA develop CSFs from chronic animal studies or, where possible,
epidemiological data. Because animal studies use much higher doses over shorter periods of time
than the exposures generally expected for humans, the data from these studies are adjusted,
typically using a linearized multi-stage (LMS) mathematical model. To ensure protectiveness,
CSFs are typically derived from the upper 95th percentile confidence limit of the slope, and thus
the actual risks are unlikely to be higher than those predicted using the CSF, and may be
considerably lower.

2.4.3 Non-Carcinogenic Effects

For adverse non-cancer health effects, USEPA assumes that a dose threshold exists, below which
adverse effects are not expected to occur. A chronic RID of a chemical is an estimate of a
lifetime daily dose to humans that is likely to be without appreciable deleterious non
carcinogenic effects. To derive an RID, a series of professional judgments is made to assess the
quality and relevance of the human or animal data and to identify the critical study and the most
critical toxic effect. Data typically used in developing the RID are the highest no-observable
adverse-effect-levels (NOAELs) for the critical studies and effects of the non-carcinogen. For
each factor representing a specific area of uncertainty inherent in the extrapolation from the
available data, an uncertainty factor is applied. Uncertainty factors generally consist of multiples
of 10, although values less than 10 are sometimes used.

Four major types of uncertainty factors are typically applied to NOAELs in the derivation of
RIDs. Uncertainty factors of 10 are used to (1) account for the variability between humans, (2)
extrapolate from animals to humans, (3) account for a NOAEL based on a subchronic study
instead of a chronic study, and (4) extrapolate from a lowest-observed-adverse-effect-Ievel
(LOAEL) to a NOAEL, if necessary. In addition, a modifying factor can be used to account for
adequacy of the database. Typically, the modifying factor is set equal to one.

To obtain the RID, all uncertainty factors associated with the NOAEL are multiplied together,
and the NOAEL is divided by the total uncertainty factor. Therefore, each uncertainty factor adds
a degree of conservatism (usually one order of magnitude) to the RID. An understanding of the
uncertainties associated with RIDs is important in evaluating the significance of the hazard
indices calculated in the risk characterization portion of the HRA.

2.5 Tier 1 Risk Characterization

In the last step of a risk assessment, the estimated rate at which a person intakes a COPC is
compared with information about the toxicity of that COPC to estimate the potential risks to
human health posed by exposure to the COPC. This step is known as the risk characterization. In
the risk characterization, cancer risks are evaluated separately from adverse non-cancer health
effects. The methods used for assessing cancer risks and adverse non-cancer health effects are
discussed below.
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In the risk characterization, carcinogenic risk is estimated as the incremental probability of an
individual developing cancer over a lifetime as a result of a chemical exposure. Carcinogenic
risks are evaluated by multiplying the estimated average exposure rate (i.e., LADD calculated in
the exposure assessment) by the chemical's CSF (listed in Tables 6.1 and 6.2). The CSF converts
estimated daily intakes averaged over a lifetime to incremental risk of an individual developing
cancer. Because cancer risks are averaged over a person's lifetime, longer-term exposure to a
carcinogen will result in higher risks than shorter-term exposure to the same carcinogen, if all
other exposure assumptions are constant. Theoretical risks associated with low levels of
exposure in humans are assumed to be directly related to an observed cancer incidence in
animals associated with high levels of exposure. According to USEPA (1989), this approach is
appropriate for theoretical upper-bound cancer risks of less than 1 x 10-2

• The following
equations were used to calculate chemical-specific risks and total risks:

Risk = LADDx CSF

where,

LADD
CSF

and

lifetime average daily dose (mg/kg-d)
cancer slope factor (mg/kg-dr1

Total Carcinogenic Risk = L Individual Risk

It is assumed that cancer risks from various exposure routes are additive. That is, theoretical
carcinogenic risks for all potentially carcinogenic COPCs and individual receptors are summed
across all relevant exposure pathways to obtain a total theoretical carcinogenic risk for an area of
interest. Thus, the result of the assessment is a high-end estimate of the total carcinogenic risk.
High-end carcinogenic risk estimates are then compared to USEPA's acceptable risk range of
one in one million (10-6

) to one in ten thousand (10-\ If the estimated risk falls below the risk
value considered acceptable by USEPA, the chemical is considered unlikely to pose a
carcinogenic health risk to individuals under the given exposure conditions. A risk level of 10-6

represents a probability of one in one million that an individual could develop cancer from
exposure to the potentially carcinogenic COPCs under a defined set of exposure assumptions.

2.5.2 Methods for Assessing Non-Cancer Health Effects

Adverse non-cancer health effects are estimated by comparing the estimated average exposure
rate (i.e., ADDs estimated in the exposure assessment) with an exposure level at which no
adverse health effects are expected to occur for a long period of exposure (i.e., the RIDs listed in
Table 5.1 and 5.2). ADDs and RIDs are compared by dividing the ADD by the RID to obtain the
ADD:RID ratio, as follows:

U dQ' ADDnazar uotlent=--
RfD
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where,

ADD average daily dose (mg/kg-d)
RID reference dose (mg/kg-d)

August 2004
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The ADD:RID ratio is known as a hazard quotient. If a person's average exposure is less than the
RID (i. e., if the hazard quotient is less than one), the chemical is considered unlikely to pose a
significant non-carcinogenic health hazard to individuals under the given exposure conditions.
Unlike carcinogenic risk estimates, a hazard quotient is not expressed as a probability. Therefore,
while both cancer and non-cancer risk characterizations indicate a relative potential for adverse
effects to occur from exposure to a chemical, a non-cancer health threat estimate is not directly
comparable with a cancer risk estimate.

If more than one non-carcinogen or pathway is evaluated, the hazard quotients for each chemical
and each pathway are summed to determine whether exposure to a combination of pathways and
chemicals poses a health concern. This sum of the hazard quotients is known as a hazard index
(HI).

Hazard Index = L Hazard Quotients

By using USEPA and Cal/EPA-developed RIDs and CSFs, along with reasonable maximum
estimates of exposure, the risk characterization is likely to be conservative. A conservative risk
characterization indicates that the cancer risks and adverse non-cancer health effects are not
likely to be underestimated.

2.5.3 Tier 1 Quantitative Risk Assessment Results

Non-cancer health hazards and cancer risks for on-site commercial workers, school workers and
students, and residents are presented in Tables 7.1 through 7.10. Summaries of these risks for
each of these receptors are presented in Tables 9.1 through 9.10. Tier 1 risk summaries are
presented in Tables 10.1 through 10.10. It should be noted that though these results contain
"average" and "RME" exposure and risk estimates, they are based on the use of maximum
detected groundwater or soil gas concentrations for each constituent. However, the use of the
maximum detected concentration for a location is a screening tool only. In those cases where a
given chemical yielded a screening risk of potential concern, the chemical was carried forward
and a Tier 2 assessment was conducted.

Because the estimated theoretical upper-bound incremental lifetime cancer risks (ILCRs)
exceeds 10-4 and the HIs exceed 1.0 and over 95 percent of these risks are due to benzene and
naphthalene for groundwater and benzene alone for soil gas, these compounds are recommended
for further evaluation in a Tier 2 assessment to further understand the risk implications
associated with a more realistic set of exposure variables (including concentration terms).

2.6 Tier 2 Exposure Assessment

The results of the Tier 1 exposure assessment outlined above indicated that estimated HIs and
ILCRs were of potential concern. Because these risks were associated with the maximum
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detected groundwater concentrations and highly conservative (in most cases, default) exposure
parameters, they were carried through to a Tier 2 assessment so that the implications of using
more realistic exposure point concentrations and exposure parameters can be understood.

Because the general methodology used for the Tier 2 exposure quantification, toxicity
assessment, and risk characterization is the same in most cases as the Tier I assessment, only
those elements that were modified from the Tier I assessment are discussed here.

2.6.1 Exposure Point Concentration

Because cancer risks and HIs for reasonably foreseeable complete exposure pathways were
driven by the estimated exposures to benzene and naphthalene, respectively, Tier 2
concentrations are derived for benzene and naphthalene for groundwater and benzene for soil
gas.

For groundwater, the Tier 2 assessment used appropriate geostatistical methods for determining
relevant groundwater exposure point concentrations for each COPC and/or location. These
concentrations were used to estimate theoretical human exposure to COPCs in both the
theoretical exposure scenarios -- the potential beneficial uses scenarios and the school site
scenario. Calculations were based on groundwater data compiled from the quarterly groundwater
monitoring program conducted in 2001.

VSEPA's defines a representative exposure concentration as the concentration of contaminant
occurring at the point of exposure. The representative exposure concentration, which is also
referred to as the concentration term in the exposure assessment intake equation, is not a point
value but rather is a value associated with an exposure domain (an area over which the exposed
population is likely to come into contact with a substance). In cases where data are collected
randomly and are uncorrelated, the representative exposure concentration is estimated as the
upper confidence level (VCL) of the arithmetic mean concentration. However, if the available
sampling data are collected non-randomly and display a degree of spatial continuity, which is the
case at the site, employing geostatistical methods for calculating the representative exposure
concentration is a reasonable and appropriate approach.

The specific geostatistical method employed for calculating 95 percent VCL concentrations for
individual areas and COPC is called block kriging. Block kriging techniques compute spatial
correlation models for data points within a specified geographical area. The goal of such an
analysis is to determine an area-specific average value. In computing these spatial averages,
kriging methods incorporate the fact that not all samples are weighted equally. Some samples are
associated with locations at greater distances from each other while others are much closer
together. The kriging technique takes into account the spatial differences between points in
determining the weight of influence of a single data point on an area average (Clark, 1979).

The first task in performing this statistical analysis is determining the spatial correlation through
computation and determination of the COPC-specific "variogram" model. The ArcView Spatial
Analyst program was used for developing the variogram models for benzene and naphthalene.
Because the reliability ofa variogram model is directly related to the size of the data set (i.e., the
number of sampling locations), the 2001-2003 groundwater data were used to develop the
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variogram model for benzene and naphthalene. The variogram model is then tested using
measured values to ensure its fit (i.e., adequacy and appropriateness). The selected model is then
used to estimate the block average and kriging standard deviation for the chemical over an area.
The area used in this assessment was a circular area around monitoring well OS-HP-IO, the well
with the highest measured benzene concentration. Two radii around this well were used: a 500
foot radius, and a 725 foot radius. The rationale for selecting these radii is described in Section
6.5 of the Remedial InvestigationlFeasibility Study. The calculated 95 percent UCLs from the
block kriging with these radii were used as the Tier 2 exposure point concentrations for benzene
and naphthalene.

For soil gas, four exposure areas were defined based on current land use. They include the
Alameda Annex, Alameda Point - Site 25, Alameda Point - Site 30, and Alameda Point - Site 31.
Alameda Annex is not used for residential purposes at this time. However, Alameda Point - Site
31 is currently used for residential and Alameda Point - Site 30 is occupied by a school. The
maximum benzene values were selected as the Tier 2 values for each of these four locations.

Tables 3.7 through 3.12 present the Tier 2 exposure point concentrations. For all fate and
transport modeling, the same Tier I procedures outlined in Section 2.3.1.1 were implemented in
the Tier 2 assessment. Therefore, they are not repeated here.

2.6.2 Exposure Parameters

For the hypothetical workers, the exposure duration was the only exposure parameter customized
to more closely reflect job-specific occupational tenure estimates. Data from USEPA (1997) and
Carey (1988) were used to identify distributions of occupation tenure for the car wash worker
(using "garage and service station related occupations" data) and for the landscape worker (using
"groundskeepers and gardeners, except farm"). The median values for each distribution (2.6
years for car wash workers and 3.6 years for landscape workers) were used as the average
exposure parameters. Using the years of tenure ranges coupled with their associated frequencies,
distributions were set up using Crystal Ball®'s custom distribution option. The distribution was
forecast and Crystal Ball® was run 10,000 times. The 90th percentile value of the executed
distribution profile for each receptor type was selected for use as the RME exposure duration
(13.6 and 17.6 years for car wash and landscape workers, respectively). See Tables 4.11 through
4.20 for the exposure parameters used in the Tier 2 assessment.

For school receptors, school specific exposure parameters were incorporated into the Johnson
and Ettinger model. These parameters are presented in Appendix A.

2.7 Tier 2 Risk Assessment Results

Non-cancer health hazards and cancer risks for on-site commercial workers, school workers and
students, and residents are presented in Tables 7.11 through 7.20. Summaries of these risks for
each of these receptors are presented in Tables 9.11 through 9.20. The results of the Tier 2
assessment are summarized in Tables 10.11 through 10.20. The Tier 2 results for individual
receptors are discussed below.
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2.7.1.1 Car Wash Worker

Non-Cancer. For the car wash worker, Tier 2 average and RME theoretical HIs using data
kriged to 500 foot radius were 0.38 and 0.99, respectively. Tier 2 average and RME theoretical
HIs using data kriged to 725 foot radius were 0.30 and 0.77, respectively. Approximately 45
percent of the HI is due to naphthalene.

Cancer. Average and RME ILCRs for the car wash worker data using kriged to 500 foot radius
were 2 x 10-6 and 2 x 10'5, respectively. Average and RME lLCRs for the car wash worker data
using kriged to 725 foot radius were 1 x 10.6 and 2 x 10-5

, respectively. These ILCRs falls within
USEPA's acceptable risk range of 10-4 to 10-6

• Approximately 50 percent of the ILCR is due to
benzene.

2.7.1.2 Landscape Worker

Non-Cancer. For the landscape worker, Tier 2 average and RME theoretical HIs using data
kriged to 500 foot radius were 0.66 and 0.98, respectively. Tier 2 average and RME theoretical
HIs using data kriged to 725 foot radius were 0.51 and 0.76, respectively. Approximately 45
percent of the HI is due to naphthalene.

Cancer. Average and RME ILCRs for the landscape worker data using kriged to 500 foot radius
were 3 x 10-6 and 3 x 10.5, respectively. Average and RME ILCRs for the car wash worker using
data kriged to 725 foot radius were 2 x 10-6 and 2 x 10'5, respectively. These ILCRs falls within
USEPA's acceptable risk range of 10-4 to 10-6

• Approximately 50 percent of the ILCR is due to
benzene.

2.7.1.3 Resident

Due to the nature of the Johnson and Ettinger model, only the RME scenario was run for the
residential receptor.

Non-Cancer. The Tier 2 HI based on groundwater data calculated using the Johnson and
Ettinger model for the resident (a child) was 0.29 using groundwater data kriged to both the 500
and 725 foot radius. The Tier 2 HI based on soil gas data calculated using the Johnson and
Ettinger model for the resident (a child) were 0.0092 for the Alameda Annex and 0.0076 for
Alameda Point - Sites 25, 30 and 31. Because these theoretical HIs are less than the target
hazard index of 1.0, no non-carcinogenic health effects are anticipated as a result of hypothetical
exposures of a resident to chemical vapors that may originate from groundwater or soil gas
beneath the site.

Cancer. The theoretical upper-bound ILCR estimate for the resident (adult) using groundwater
data kriged to a 500 foot and 725 foot radius were 1 x 10-5 and 8 x 10-6

, respectively. The
theoretical upper-bound ILCR estimate for the resident (adult) using soil gas data were 1 x 10-6

for the Alameda Annex and 5 x 10.8 for Alameda Point - Sites 25, 30 and 31. These ILCRs falls
within or below USEPA's acceptable risk range of 10.4 to 10-6

• Approximately 90 percent of the
ILCR is due to benzene.
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2.7.1.4 School Site

Due to the nature of the Johnson and Ettinger model, only the RME scenario was run for each
school receptor.

School Worker

Non-Cancer. The Tier 2 HI based on groundwater data calculated using the Johnson and
Ettinger model for the school worker was 0.29 using groundwater data kriged to both the 500
and 725 foot radius. The Tier 2 HI based on soil gas data calculated using the Johnson and
Ettinger model for the school worker were 0.0087 for the Alameda Annex and 0.0076 for
Alameda Point - Sites 25, 30 and 31. Because this theoretical HIs are less than the target hazard
index of 1.0, no non-carcinogenic health effects are anticipated as a result of hypothetical
exposures of a school worker to chemical vapors that may originate from groundwater or soil gas
beneath the site.

Cancer. The theoretical upper-bound ILCR estimate for the school worker using groundwater
data kriged to a 500 foot and 725 foot radius were 7 x 10'6 and 5 x 10'6, respectively. The
theoretical upper-bound ILCR estimate for the school worker using soil gas data were 8 x 10-7

for the Alameda Annex and 5 x 10-8 for Alameda Point - Sites 25, 30 and 31. These ILCRs falls
within or below USEPA's acceptable risk range of 10-4 to 10-6. Approximately 80 percent of the
ILCR is due to benzene.

Student

Non-Cancer. The Tier 2 average and RME theoretical HIs based on groundwater calculated
using the Johnson and Ettinger model for the school student was 0.29 using groundwater data
kriged to the 725 and 500 foot radius. The Tier 2 HI based on soil gas data calculated using the
Johnson and Ettinger model for the school student were 0.0084 for the Alameda Annex and
0.0076 for Alameda Point - Sites 25, 30 and 31. Because this theoretical HIs are less than the
target hazard index of 1.0, no non-carcinogenic health effects are anticipated as a result of
hypothetical exposures of a school student to chemical vapors that may originate from
groundwater or soil gas beneath the site.

Cancer. The theoretical upper-bound ILCR estimate for the school student using groundwater
data kriged to a 500 foot and 725 foot radius was 2 x 10-6 for both. The theoretical upper-bound
ILCR estimate for the school worker using soil gas data were 2 x 10'7 for the Alameda Annex
and 5 x 10'8 for Alameda Point - Sites 25, 30 and 31. These ILCRs fall below or at the lowest
(most conservative) end of USEPA's acceptable risk range of 10-4 to 10,6. Approximately 45
percent to 55 percent of the ILCR is due to benzene.

2.7.2 Potential Groundwater Potable Uses

It is important to note that groundwater at the site is currently not used as a potable water supply,
and that any future development at the site will include connecting the developments to the
existing municipal water supply.

«ID MWH
23



Basclinc Iluman llcalth Risk As:;cssmcnt
Alamcda Point Sitc 25/Annc:\ lR-02. Alamcda. Caliromia

2.7.2.1 Car Wash Worker

August 2004 "- )

Non-Cancer. For car wash worker scenario, the Tier 2 average and RME theoretical HIs
associated with theoretical use of groundwater as a potable water supply using data kriged to a
725 foot radius were 8.2 and 8.7. Tier 2 average and RME theoretical HIs associated with
theoretical use of groundwater as a potable water supply using data kriged to a 500 foot radius
were 9.2 and 9.8.

Cancer. For the car wash worker scenarios, the average and RME theoretical ILCRs associated
with theoretical use of groundwater as a potable water supply using data kriged to both a 725 and
500 foot radius were 4 x 10-4 and 2 x 10-3

, respectively. Approximately 80 percent of this ILCR
is due to PAHs in the groundwater.

2.7.2.2 Landscape Worker

Non-Cancer. For landscape worker scenario, the Tier 2 average and RME theoretical HIs
associated with theoretical use of groundwater as a potable water supply using data kriged to a
725 foot radius were 8.4 and 8.7. Tier 2 average and RME theoretical HIs associated with
theoretical use of groundwater as a potable water supply using data kriged to a 500 foot radius
were 9.5 and 9.8.

Cancer. For the landscape worker scenarios, the average and RME theoretical ILCRs associated
with theoretical use of groundwater as a potable water supply using data kriged to both a 725 and
500 foot radius were 5 x 10-4 and 3 x 10-3

, respectively. Approximately 80 percent of this ILCR
is due to PAHs in the groundwater.

2.7.2.3 Resident

Non-Cancer. For the resident scenario, the average and RME theoretical HIs associated with
theoretical use of groundwater as a potable water supply using groundwater data kriged to a 725
foot radius or soil gas data from Alameda Annex or Alameda Point - Sites 25, 30 or 31 were 74
and 123, respectively. Average and RME theoretical HIs associated with theoretical use of
groundwater as a potable water supply using data kriged to a 500 foot radius were 88 and 145,
respectively.

Cancer. For the resident scenario, the average and RME theoretical ILCRs associated with
theoretical use of groundwater as a potable water supply using data kriged to either a 725 or 500
foot radius and including indoor air inhalation via groundwater or soil gas from locations from
Alameda Annex or Alameda Point - Sites 25, 30 or 31 were 5 x 10-3 and 2 x 10-2

, respectively.

The results of the Tier 2 assessment are summarized in Tables 10.11 through 10.20. It is
important to note that these exposure scenarios could be additionally refined using probabilistic
exposure assessment techniques. However, the use of the Tier 2 exposure point concentrations
and refined exposure parameters has demonstrated that groundwater or soil gas, without potable
use, does not pose a significant risk to any of the receptors assessed at the site.

The results of groundwater potable uses include the contribution of background levels of several
inorganic constituents. Arsenic, barium, cadmium, iron, manganese, and thallium are inorganic
COPCs that had total risk results that exceeded an HI of 1.0. Of these barium, iron, and thallium
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are at levels that exceed reported background concentrations (Tetra Tech EM, 2001). The
maximum arsenic, cadmium and manganese concentrations do not exceed background levels.
The maximum barium concentration exceeds background by a factor of 3.4. The maximum iron
concentration exceeds background by a factor of 5.5. The maximum thallium concentration
exceeds background by a factor of 1.6.

Arsenic is the only inorganic cope that had total risk results that exceeded the USEPA's
acceptable risk range of 10-4 to 10-6

• The maximum arsenic concentration does not exceed
background levels.
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Risk estimates are values that have uncertainties associated with them. These uncertainties,
which arise at every step of a risk assessment, are evaluated to provide an indication of the
relative degree of uncertainty associated with a risk estimate. In this section, a qualitative
discussion of the uncertainties associated with the HRA for the site is presented.

Risk assessments are not intended to estimate actual risks to a receptor associated with exposure
to chemicals in the environment. In fact, estimating actual risks is impossible because of the
variability in the exposed or potentially exposed populations. Therefore, risk assessment is a
means of estimating the probability that an adverse health effect (e.g., cancer, impaired
reproduction) will occur in a receptor. The multitude of conservative assumptions used in risk
assessments guard against underestimation of risks.

Risk estimates are calculated by combining site data, assumptions about individual receptor's
exposures to impacted media, and toxicity data. The uncertainties in this HRA can be grouped
into four main categories that correspond to these steps:

• Uncertainties in environmental sampling and analysis

• Uncertainties in fate and transport modeling

• Uncertainties in assumptions concerning exposure scenarios

• Uncertainties in toxicity data and dose-response extrapolations

3.1 Environmental Sampling and Analysis

The HRA for the site is based on the sampling results obtained from recent investigations
conducted by IT Corp. Errors in sampling results can arise from the field sampling, laboratory
analyses, and data analyses. Errors in laboratory analysis procedures are possible, although the
impacts of these sorts of errors on the risk estimates are likely to be low. The environmental
sampling at the site is one source of uncertainty in the evaluation. However, the number of
sampling locations and events is fairly large; therefore, the sampling and analysis data should be
sufficient to characterize the impacts and the associated potential risks.

3.2 Fate and Transport Modeling

The assumptions and uncertainties inherent in each of the fate and transport models applied to
the site are discussed in each of the individual model sections. To the extent practical, models
have been calibrated to reflect actual site conditions. However, where site-specific data were
unavailable, fate and transport models and their input parameters were selected such that
modeled concentrations at a temporally or spatially remote receptor point would be
overestimated. Thus, actual future concentrations of COPCs in each of the modeled media at the
site are likely to be less than those predicted by the model.
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A benzene soil gas investigation by Tetra Tech (1999) further shows the conservativeness of the
results of this assessment. This assessment assumes that benzene in the groundwater readily
volatilizes to soil pore water and soil pore gas, further moving out of soil into indoor air. The
Tetra Tech soil gas summary (1999) concluded that benzene "is not volatilizing to a large extent
from groundwater into soil gas in the area." This conclusion was based on low frequency of
detections of benzene in soil gas even in areas with higher concentrations of benzene in
groundwater. In addition, benzene when detected in soil gas was present in low soil gas
concentrations that resulted in predicted residential cancer risk of equal to or less than 1 x 10.6

when placed into the Johnson and Ettinger model. Overall, the soil gas investigation indicated
the limited ability of benzene to volatilize from groundwater at the site. This shows that the
modeling used in this assessment would result in overestimation of soil gas at the site and thus
and overestimation of indoor air concentrations and associated risks. This is demonstrated by the
risks via indoor air calculated based on available soil gas data. These risks are lower than those
compared to risks calculated from groundwater data.

3.3 Human Health Risk Assessment

Below is a discussion of the uncertainties inherent in each step of the risk assessment process.

3.3.1 Exposure Assessment

In this report, the exposure assessment is based on a number of assumptions with varying
degrees of uncertainty (USEPA, 1992a). Uncertainties can arise from the types of exposures
examined, the points of potential human exposure, the concentrations of COPCs at the points of
human exposure, and the intake assumptions. These factors and the ways in which they
contribute to the risk estimation are discussed below.

3.3.1.1 Types ofExposures Examined

The selection of exposure pathways is a process, often based on professional judgment that
attempts to identify the most probable potentially harmful exposure scenarios. In an evaluation,
risks are sometimes not calculated for all of the exposure pathways that may occur, possibly
causing some underestimation of risk. In this evaluation, potential risks were estimated for
exposure scenarios at the site. Risks to potential receptors were estimated for a number of
different exposure pathways (e.g., inhalation of volatiles). While other exposure routes could
exist for a particular site use, these exposures are expected to be lower than the risks associated
with the pathways considered.

3.3.1.2 Intake Assumptions Used

The risks calculated depend largely on the assumptions used to calculate the rate of COPC
intake. The uncertainties associated with the parameters used in this HRA are described below.

Individuals can come into contact with chemicals via a number of different exposure routes. For
the reasonable maximum exposure scenarios, standard default rates were used for these
exposures. These represent upper-bound values and provide reasonable maximum activity
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assumptions. The use of these standard default and upper-end values makes it likely that the risk
is not underestimated, and may in fact be overestimated.

The amount of COPCs the body absorbs may be different from the amount of a COPC contacted.
In this assessment, absorption of ingested and inhaled COPCs is conservatively assumed to be
100 percent. Actual chemical and site-specific values are likely less than this default value.
Dermal absorption of PAHs from groundwater was also assumed to be zero, based upon an
analysis that demonstrated that detected groundwater can be expected to be associated with
suspended sediment. This may have underestimated potential dermal exposures.

3.3.2 Toxicological Data and Dose Response Extrapolations

The availability and quality of toxicological data is another source of uncertainty in the HRA.
Uncertainties associated with animal and human studies may have influenced the toxicity
criteria. Carcinogenic criteria are classified according to the amount of evidence available that
suggests human carcinogenicity. USEPA assigns each carcinogen a designation of A through E,
dependent upon the strength of the scientific evidence for carcinogenicity. In the establishment
of the non-carcinogenic criteria, conservative multipliers, known as uncertainty and modifying
factors, are used.

3.3.2.1 Uncertainties in Animal and Human Studies

Extrapolation of toxicological data from animal tests is one of the largest sources of uncertainty
in a risk assessment. There may be important, but unidentified, differences in uptake,
metabolism, and distribution of chemicals in the body between the test species and humans. For
the most part, these uncertainties are addressed through use of conservative assumptions in
establishing values for RIDs and CSFs, which results in the likelihood that the risk is overstated.

Typically, animals are administered high doses (e.g., maximum tolerated dose) ofa chemical in a
standard diet or in air. Humans may be exposed to much lower doses in a highly variable diet,
which may affect the toxicity of the chemical. In these studies, animals, usually laboratory
rodents, are exposed daily to the chemical agent for various periods of time up to their 2-year
lifetimes. Humans have an average 70-year lifetime and may be exposed either intermittently or
regularly for an exposure period ranging from months to a full lifetime. Because of these
differences, it is not surprising that extrapolation error is a large source of uncertainty in a risk
assessment.

3.3.2.2 Non-Carcinogenic Toxicity Criteria

In the establishment of the non-carcinogenic criteria, conservative multipliers, known as
uncertainty factors, are used. Most of the chronic non-carcinogenic toxicity criteria that were
located in the IRIS database have uncertainty factors of 1,000. This means that the dose
corresponding to a toxicological endpoint (e.g., LOAEL) was divided by 1,000; thus increasing
the toxicity by a factor of three. The purpose of the uncertainty factor is to account for the
extrapolation of toxicity data from animals to humans and to insure the protection of sensitive
individuals. However, in accomplishing these things, the uncertainty in the actual toxicity of the
chemical in humans is greatly increased.
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3.3.2.3 Carcinogenic Toxicity Criteria

Uncertainty due to extrapolation of toxicological data for potential carcinogens tested in animals
to human data is more prominent for potentially carcinogenic chemicals than non-carcinogenic
ones. USEPA uses the LMS model to extrapolate the toxicological data. The LMS assumes that
there is no threshold for carcinogenic substances; that is, exposure to even one molecule of a
carcinogen is sufficient to cause cancer. This is a highly conservative assumption because the
body has several mechanisms to protect against cancer.

The use of the LMS model to extrapolate is a well-recognized source of significant uncertainty in
the development of carcinogenic toxicity criteria and, subsequently, theoretical carcinogenic risk
estimates. At high levels of exposure, there may indeed be a risk of cancer regardless of whether
the effect occurs via a threshold mechanism or not. An animal bioassay can't determine what
happens at low levels of exposure, however, which are generally typical of human exposure
levels.

At low levels of exposure, the probability of cancer cannot be measured but must be extrapolated
from higher dosages. To do this, animals are typically exposed to carcinogens at levels that are
orders of magnitude greater than those likely to be encountered by humans in the environment. It
would be difficult, if not impossible, to perform animal experiments with a large enough number
of animals to directly estimate the level of risk at the low exposure levels typically encountered
by humans. Thus, to estimate the risk to humans exposed at low levels, dose-response data
derived from animals given high dosages are extrapolated downward using mathematical models
such as the LMS, which assumes that there is no threshold of response. The dose-response curve
generated by the model is known as the maximum likelihood estimate (MLE). The slope of the
95 percent lower confidence interval (i.e., upper-bound limit) curve, which is a function of the
variability in the input animal data, is taken as the CSF. CSFs are then used directly in cancer
risk assessment.

Several other factors inherent in the LMS result in overestimated carcinogenic potency: (1) any
exaggerations in the extrapolation that can be produced by some high dose responses (if they
occur) are generally neglected, (2) upper confidence limits on the actual response observed in the
animal study are used rather than the actual response, resulting in upper-bound low dose
extrapolations, which can greatly overestimate risk, and (3) non-genotoxic chemicals (i.e.,
threshold carcinogens) are modeled in the same manner as highly genotoxic chemicals.

Typically, animals are administered high doses, including the controversial maximum tolerated
dose (MTD) of a chemical in a standard diet. Humans, on the other hand, may be exposed to
much lower doses in a highly variable diet. In these studies, animals, usually laboratory rodents,
are exposed daily to the chemical agent for various periods of time up to their two-year lifetime.
Humans have an average 70-year lifetime and may be exposed either intermittently or regularly
for an exposure period ranging from months to a full lifetime. Because of these differences,
extrapolation error is a large source ofuncertainty in risk assessment.

Even if studies of chemical effect in humans are available, they generally are for workplace
exposures far in excess of those expected in the environment. Uncertainties can be large because
the activity patterns, exposure duration and frequency, individual susceptibility, and dose may
not be the same in the study populations as in the individuals exposed to environmental
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concentrations. Because conservative methods are used in developing the RIDs and CSFs, the
possibility of underestimating risks is low, and the risk estimates are likely overestimated
through the use of the LMS approach.

3.4 Combinations of Sources of Uncertainty

Uncertainties from different sources are compounded in the HRA, For example, if a person's
daily intake rate for a chemical is compared to an RID to determine potential health risks, the
uncertainties in the concentration measurements, exposure assumptions, and toxicities will all be
expressed in the result. Therefore, by combining all upper-bound numbers, the uncertainty is
compounded, and the resulting risk estimate is above the 90th or 95th percentile, perhaps even
greater than the 99th percentile.
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The findings presented in this HRA are based on recent groundwater monitoring data. The
methods and procedures used in this HRA are consistent with USEPA and DTSC guidance.
Results of this HRA indicate that:

• The findings presented in this HHRA indicate that beneficial use of groundwater does not
pose an unacceptable cancer risk to car wash and landscape workers. Under the non-potable
water use scenarios, the non-carcinogenic HIs ranged from 0.30 to 0.99. Because the entire
range is below the acceptable level of 1.0, adverse health effects to workers are considered
unlikely.

• Potential inhalation of VOCs in indoor air by residential and school receptors does not pose
an unacceptable health risk. The indoor air risks calculated from soil gas at areas where there
are current residents, a school and a daycare center were below USEPA's acceptable risk
range.

• Under the assumptions applied in this risk assessment, potential ingestion of groundwater
would pose an unacceptable risk to future residential and worker receptors. Groundwater is
not currently used as a source of drinking water, and it is not expected that it will be in future
because of available municipal drinking water supply.
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TABLE ES.1

TIER 1 RISK SUMMARY

FISCO ALAMEDA FACILITY/ANNEX SITE

Non-Cancer Hazard Cancer Risk
Average RME Average RME
Exposure Exposure Exposure Exposure

Dermal Contact
Car Wash Worker 2.7 6.2 3 E-5 3E-4

Landscape Worker 3.7 8.0 2 E-5 2 E-4
Inhalation - Modeled from Groundwater

Car Wash Worker 0.70 2.2 2 E-6 2 E-5
Landscape Worker 2.1 2.1 6 E-6 2 E-5

Resident 0.46 0.46 1 E-4 1 E-4
School Worker 0.46 0.46 1 E-4 1 E-4
School Student 0.46 0.46 1 E-4 1 E-4

Inhalation - Modeled from Soil Gas
Resident 0.0091 0.0091 1 E-6 1 E-6

School Worker 0.0091 0.0091 1 E-6 1 E-6
School Student 0.0091 0.0091 1 E-6 1 E-6

Total
Car Wash Worker 3.4 8.3 3 E-5 3E-4

Landscape Worker 5.8 10 2 E-5 2E-4
Modeled from Groundwater

Resident 0.46 0.46 1 E-4 1 E-4
School Worker 0.46 0.46 1 E-4 1 E-4
School Student 0.46 0.46 1 E-4 1 E-4

Modeled from Soil Gas
Resident 0.0091 0.0091 1 E-6 1 E-6

School Worker 0.0091 0.0091 1 E-6 1 E-6
School Student 0.0091 0.0091 1 E-6 1 E-6

Assuming Domestic Water Use
Ingestion

Car Wash Worker 32 32 1 E-3 5 E-3
Landscape Worker 32 32 1 E-3 5 E-3

Resident 118 235 6 E-3 3 E-2
Inhalation

Resident 4574 6169 1 E-2 4 E-2
Total

Car Wash Worker 35 40 1 E-3 6 E-3
Landscape Worker 37 42 1 E-3 6 E-3

Resident 4692 6404 2 E-2 6 E-2
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TABLE ES.2

TIER 2 RISK SUMMARY

FISCO ALAMEDA FACILITY/ANNEX SITE

Non-Cancer Hazard Cancer Risk

Average RME Average RME

Exposure Exposure Exposure Exposure

Industrial Receptors

Dermal Contact

Car Wash Worker

Non-Kriged COPCs 0.047 0.108 7 E-7 8E-6

Benzene 725 ft radius 0.057 0.13 6E-7 8E-6

Benzene 500 ft radius 0.09 0.20 1 E-6 1 E-5

Naphthalene 725 ft radius 0.085 0.20 NA NA

Naphthalene 500 ft radius 0.110 0.25 NA NA

Landscape Worker

Non-Kriged COPCs 0.047 0.108 9 E-7 1 E-5

Benzene 725 ft radius 0.057 0.13 9 E-7 1 E-5

Benzene 500 ft radius 0.09 0.20 1 E-6 2 E-5

Naphthalene 725 ft radius 0.085 0.20 NA NA

Naphthalene 500 ft radius 0.110 0.25 NA NA

Inhalation

Car Wash Worker
Non-Kriged COPCs 0.0034 0.010 3 E-8 4 E-7

Benzene 725 ft radius 0.0062 0.019 4E-8 6E-7

Benzene 500 ft radius 0.010 0.029 6 E-8 1 E-6

Naphthalene 725 ft radius 0.099 0.30 NA NA

Naphthalene 500 ft radius 0.128 0.39 NA NA

Landscape Worker

Non-Kriged COPCs 0.010 0.0100 1 E-7 5 E-7

Benzene 725 ft radius 0.019 0.019 2 E-7 8 E-7

Benzene 500 ft radius 0.028 0.028 2 E-7 1 E-6

Naphthalene 725 ft radius 0.29 0.29 NA NA

Naphthalene 500 ft radius 0.38 0.38 NA NA
Total

Car Wash Worker
COPCs + Kriged @ 725 ft radius 0.30 0.77 1 E-6 2 E-5

COPCs + Kriged 500 ft radius 0.38 0.99 2 E-6 2 E-5

Landscape Worker

COPCs + Kriged 725 ft radius 0.51 0.76 2E-6 2 E-5

COPCs + Kriged 500 ft radius 0.66 0.98 3E-6 3 E-5
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TABLE ES.2

TIER 2 RISK SUMMARY \ ./-,-
FISCO ALAMEDA FACILITY/ANNEX SITE

Non-Cancer Hazard Cancer Risk
Average RME Average
Ex osure Exposure Exposure

Other Receptors
Inhalation Modeled from Groundwater

Resident
Non-Kriged COPCs 0.28 0.28 9E-7 9 E-7

Benzene 725 ft radius 0.009 0.009 7 E-6 7E-6
Benzene 500 ft radius 0.015 0.015 1 E-5 1 E-5

School Worker
Non-Kriged COPCs 0.28 0.28 9 E-7 9 E-7

Benzene 725 ft radius 0.007 0.007 4 E-6 4E-6
Benzene 500 ft radius 0.010 0.010 6E-6 6 E-6

School Student
Non-Kriged COPCs 0.28 0.28 9 E-7 9 E-7

Benzene 725 ft radius 0.0049 0.0049 7 E-7 7 E-7
Benzene 500 ft radius 0.007 0.007 1E-6 1 E-6

Total (Modeled from Groundwater)
Resident

COPCs + Kriged 725 ft radius 0.29 0.29 8E-6 8 E-6
COPCs + Kriged 500 ft radius 0.29 0.29 1 E-5 1 E-5

chool Worker
COPCs + Kriged @ 725 ft radius 0.29 0.29 5 E-6 5E-6

COPCs + Kriged 500 ft radius 0.29 0.29 7 E-6 7E-6
chool Student

COPCs + Kriged @ 725 ft radius 0.29 0.29 2 E-6 2E-6
COPCs + Kriged 500 ft radius 0.29 0.29 2 E-6 2 E-6 -

"
\

,
'_./
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TABLE ES.2

TIER 2 RISK SUMMARY

FISCO ALAMEDA FACILITY/ANNEX SITE

Non-Cancer Hazard Cancer Risk
Average RME Average RME

Exposure Exposure Exposure Exposure

Inhalation Modeled from Soil Gas

Resident
Non-Benzene COPCs 0.0076 0.0076 5 E-8 5 E-8

Benzene - Alameda Annex 0.0016 0.0016 1 E-6 1E-6
Benzene - Alameda Point - Site 25 0.0000060 0.0000060 4E-9 4E-9

Benzene - Alameda Point - Site 30 0.0000092 0.0000092 7 E-9 7 E-9
Benzene - Alameda Point - Site 31 0.0000046 0.0000046 3E-9 3 E-9

School Worker
Non-Benzene COPCs 0.0076 0.0076 5 E-8 5 E-8

Benzene - Alameda Annex 0.0011 0.0011 7 E-7 7 E-7
Benzene - Alameda Point - Site 25 0.0000042 0.0000042 3 E-9 3 E-9
Benzene - Alameda Point - Site 30 0.0000065 0.0000065 4 E-9 4 E-9

Benzene - Alameda Point - Site 31 0.0000033 0.0000033 2 E-9 2 E-9
School Student

Non-Benzene COPCs 0.0076 0.0076 5 E-8 5E-8

Benzene - Alameda Annex 0.00081 0.00081 1 E-7 1 E-7
Benzene - Alameda Point - Site 25 0.0000030 0.0000030 4 E-10 4 E-10

Benzene - Alameda Point - Site 30 0.0000047 0.0000047 7 E-10 7 E-10
Benzene - Alameda Point - Site 31 0.0000023 0.0000023 3 E-10 3 E-10

Total (Modeled from Soil Gas)
Resident

COPCs + Benzene - Alameda Annex 0.0092 0.0092 1.E-06 1.E-Q6

COPCs + Benzene - Alameda Point - Site 25 0.0076 0.0076 5.E-08 5.E-Q8
COPCs + Benzene - Alameda Point - Site 30 0.0076 0.0076 5.E-08 5.E-Q8

COPCs + Benzene -Alameda Point - Site 31 0.0076 0.0076 5.E-08 5.E-08
School Worker

COPCs + Benzene - Alameda Annex 0.0087 0.0087 8.E-07 8.E-07
COPCs + Benzene - Alameda Point - Site 25 0.0076 0.0076 5.E-08 5.E-08
COPCs + Benzene - Alameda Point - Site 30 0.0076 0.0076 5.E-08 5.E-08
COPCs + Benzene - Alameda Point - Site 31 0.0076 0.0076 5.E-08 5.E-08

School Student
COPCs + Benzene - Alameda Annex 0.0084 0.0084 2.E-07 2.E-07

COPCs + Benzene - Alameda Point - Site 25 0.0076 0.0076 5.E-08 5.E-08
COPCs + Benzene - Alameda Point - Site 30 0.0076 0.0076 5.E-08 5.E-08
COPCs + Benzene - Alameda Point - Site 31 0.0076 0.0076 5.E-08 5.E-Q8
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TABLE ES.2

TIER 2 RISK SUMMARY

FISCO ALAMEDA FACILITY/ANNEX SITE

Non-Cancer Hazard Cancer Risk

Average RME Average RME
Exposure Exposure Exposure Exposure

Assuming Domestic Water Use

Ingestion
Car Wash Worker

Non-Kriged COPCs 5.5 5.5 4E-4 2 E-3
Benzene 725 ft radius 0.9 0.9 1 E-5 6E-5
l;3enzene 500 ft radius 1.4 1.4 2 E-5 8E-5

Naphthalene 725 ft radius 1.42 1.4 NA NA
Naphthalene 500 ft radius 1.8 1.8 NA NA

Landscape Worker
Non-Kriged COPCs 5.5 5.5 5 E-4 2 E-3

Benzene 725 ft radius 0.9 0.9 1 E-5 7 E-5
Benzene 500 ft radius 1.4 1.4 2 E-5 1 E-4

Naphthalene 725 ft radius 1.42 1.4 NA NA
Naphthalene 500 ft radius 1.8 1.8 NA NA

Resident
Non-Kriged COPCs 23 47 4 E-3 2 E-2

Benzene 725 ft radius 3 7 1 E-4 5E-4
Benzene 500 ft radius 5 11 2E-4 7E-4

Naphthalene 725 ft radius 5.2 10 NA NA
Naphthalene 500 ft radius 6.7 13 NA NA

Inhalation
Resident

Non-Kriged COPCs 20 27 7 E-4 2 E-3
Benzene 725 ft radius 19 26 6E-4 2 E-3
Benzene 500 ft radius 29 39 9E-4 3 E-3

Naphthalene 725 ft radius 2.8 6.5 NA NA
Naphthalene 500 ft radius 3.7 8.4 NA NA

Total
Car Wash Worker

COPCs + Kriged @ 725 It radius 8.2 8.7 4E-4 2 E-3
COPCs + Kriged 500 ft radius 9.2 9.8 4E-4 2 E-3

Landscape Worker
COPCs + Kriged @ 725 ft radius 8.4 8.7 5 E-4 3 E-3

COPCs + Kriged 500 ft radius 9.5 9.8 5 E-4 3 E-3
Resident

COPCs + Kriged @ 725 ft radius 74 123 5 E-3 2 E-2
COPCs + Kriged 500 ft radius 88 145 5 E-3 2 E-2
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Table1.xls

TABLE 1

SELECTION OF EXPOSURE PATHWAYS

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site! Type a! Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Roule Off-Site Analysis of Exposure Pathway

Current Soil Gas Indoor Air Indoor Air Resident AdulVChild Air Inhalation On-Site Quantitative
Volatile constituents could volatilize from the subsurface into indoor air where
they could be inhaled bv current on-site residents

School Worker Adult Air Inhalation On-Site Quantitative
Volatile constituents could volatilize from the subsurface into indoor air where
they could be inhaled bv current on-site school workers

School Student Child Air Inhalation On-Site Quantitative
Volatile constituents could volatilize from the subsurface into indoor air where
thev could be inhaled bv current on-site school students

Groundwater Indoor Air Indoor Air Resident AdulVChild Air Inhalation On-Site Quantitative
Volatile constituents could volatilize from the subsurface into indoor air where
thev could be inhaled bv current on-site residents

School Worker Adult Air Inhalation On-Site Quantitative
Volatile constituents could volatilize from the subsurface into indoor air where
thev could be inhaled bv current on-site school workers

School Student Child Air Inhalation On-Site Quantitative
Volatile constituents could volatilize from the sUbsurface into indoor air where
they could be inhaled by current on-site school students

Future Soil Gas Indoor Air Indoor Air Resident AdulVChild Air Inhalation On-Site Quantitative
Volatile constituents could volatilize from the subsurface into indoor air where
thev could be inhaled bv future on-site residents

School Worker Adult Air Inhalation On-Site Quantitative
Volatile constituents could volatilize from the subsurface into indoor air where
they could be inhaled by future on-site school workers

School Student Child Air Inhalation On-Site Quantitative
Volatile constituents could volatilize from the subsurface into indoor air where
thev could be inhaled bv future on-site school students

Groundwater Indoor Air Indoor Air Resident AdulVChild Air Inhalation On-Site Quantitative
Volatile constituents could volatilize from the sUbsurface into indoor air where
they could be inhaled bv future on-site residents

School Worker Adult Air Inhalation On-Site Quantitative
Volatile constituents could volatilize from the subsurface into indoor air where
thev could be inhaled bv future on-site school workers

School Student Child Air Inhalation On-Site Quantitative
Volatile constituents could volatilize from the subsurface into indoor air where
they could be inhaled b future on-site school students

Groundwater -
Potable Water Potable Water Resident Adult Ingestion On-Site Quantitative Future on-site residents may ingest groundwater.

Potable Use

Child Ingestion On-Site Quantitative Future on-site residents may ingest groundwater.

Car Wash Worker Adult Ingestion On-Site Quantitative Future on-site workers may ingest groundwater.

Landscape Worker Adult Ingestion On-Site Quantitative Future on-site workers may ingest groundwater.

Indoor Air Indoor Air Resident Adult Air Inhalation On-Site Quantitative
Future on-site reSidents may inhale constituents volatilizing during househol<
use of aroundwater.

Child Air Inhalation On-Site Quantitative
Future on-site residents may inhale constituents volatilizing during househol(
use of aroundwater.

Groundwater·
Industrial Use Industrial Water Industrial Water Car Wash Worker Adult Dermal On-Site Quantitative Future on-site workers could have dermal exposure to groundwater.

Water

Landscape Worker Adult Dermal On-Site Quantitative Future on-site workers could have dermal exposure to groundwater.

Work Space Air Work Space Air Car Wash Worker Adult Air Inhalation On-Site Quantitative
Future on-site workers may inhale constituents volatilizing during use 0

roundwater.

Landscape Worker Adult Air Inhalation On-Site Quantitative
Future on-site workers may inhale constituents volatilizing during use of
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canaria Timeframe: Current/Future

\1edium: Groundwater

""posure Medium: Groundwater

xposure Point: On-site Groundwater

TABLE 2.1

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FISCO ALAMEDA FACILITY/ANNEX SITE

(1) (1) (2) (3) (4
CAS Minimum Minimum Maximum Maximum Units location/Sample Detection Range of Concentration Greater Than Screening COPC Rationale

Number Chemical Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Background Value Flag

Concentration Limits Screening

Alkalinity 134.0 3,960,000 ~glL 05-HP-0416111101 88/88 1.00 0 0 3,960,000 Yes DL No NTX

Alkalinity, bicarbonate 188.0 4,280 ~gIL PW-12 I 12111103 31/31 1 0 0 4,280 Yes DL No NTX

Alkalinity, carbonate ~91L 0/25 0 1 5 No DL No ND

Alkalinity, hydroxide ~gIL 0/13 0 1 1 No DL No ND

Aluminum 4.3 J 1,400 ~glL M25-01 17/3103 24/55 0 100 2000 1,400 Yes DL Yes DET

Antimony 0.049 J 0.48 J ~glL M25-05 19/11/02 30/55 0.55 5 50 0 No DL Yes DET

Arsenic 0.34 J 22 ~glL M25-05/4/21/03 27/55 0 5 50 22 No DL Yes DET

Barium 39.3 J 1,960 ~gIL P181-MW45 I 7/3/03 55/55 1 0 0 1,960 Yes DL Yes DET

Beryllium 0.025 J 2 J ~glL M25-01 17/3/03 11/55 0.20 2 4 2 No DL Yes DET

Cadmium 0.067 J 3 J ~glL M25-01/7/3/03 11/55 0 5 100 3 No DL Yes DET

Calcium 36 580,000 ~glL 5-16/6/25102 55155 1.00 0 0 580,000 Yes DL No NTX

Chloride 37 18,200 ~glL PW-12 1713/03 43143 1 0 0 18,200 Yes DL No NTX

Chromium 0.86 J 22 ~glL P181-MW45 16/24/02 39/55 1 10 10 22 Yes DL Yes DET

Cobalt 0.75 J 7.5 J ~glL M25-05/12111/03 38/55 0.69 10 10 7.5 No DL Yes DET

Copper 0.63 J 11 ~glL M25-051 12120/02 35/55 0.64 10 10 11 No DL Yes DET

Iron 81.7 J 39,700 ~glL P181-MW45 17/3/03 55/55 1 0 0 39,700 Yes DL Yes DET

Lead 0.030 J 0 J ~glL P181-MW47 I 12119/02 30/55 0.55 10 10 0 No DL Yes DET

Magnesium 17.0 1,800,000 ~glL P181-MW45 I 6/24/02 55/55 1 0 0 1,800,000 Yes DL No NTX

Manganese 73.7 2,470 ~glL M25-03 I 7/3/03 55155 1 0 0 2,470 No DL Yes DET

Mercury 0.1 J 0 J ~glL PW-12 I 12111103 14/55 0 0.2 0.4 0 Yes DL Yes DET

Molybdenum 0.4 J 37 J ~glL PW-12 I 12111103 21/55 0 20 400 37 Yes DL Yes DET

Nickel 1.8 J 16 J ~glL M25-05/12120102 41/55 0.75 20 20 16.0 No DL Yes DET

Nitrate 0.19 7,000 ~glL 05-HP·14 I 6/11/01 14/88 0 0.1 - 20000 7,000 Yes DL Yes DET

Nitrite ~glL 0/37 0 0.05 100 No DL No ND

Potassium 11.0 417,000 ~glL 5-16-2 112119/03 55/55 1.00 0 0 417,000 Yes DL No NTX

Selenium 1.2 J 13 ~glL M25-02 I 12126/02 7/55 0.13 5 20 13.0 Yes DL Yes DET

Silver 0.0 J 15 ~glL S-16 I 611/02 12155 0 5 100 15 Yes DL Yes DET

Sodium 400 10,700,000 ~glL PW-12 I 12111103 54/55 0.98 500 500 10,700,000 Yes DL No NTX

Sulfate 0.92 J 1,800,000 ~glL 05-HP-20 16/14/01 74/88 0.84 1 - 50000 1,800,000 Yes DL No NTX

Sulfide 0.1 5,690 ~gIL OS-HP-28 I 6112/01 48/88 0.55 0.04 1000 5,690 Yes DL No NTX

Thallium 0.02 J 10 J ~glL M25-05 I 9/23/03 18/55 0.33 2 50 10 Yes DL Yes DET

Vanadium 2.8 J 20 ~glL M25-03/12118102 50/55 0.91 50 50 20 No DL Yes DET

Zinc 2.1 J 11 J ~QIL M25-04/12119/02 10/55 0.18 20 20 11 No DL Yes DET
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Timeframe: CurrenUFuture

: Groundwater

posure Medium: Groundwater

xposure Point: On-site Groundwater

". .~

TABLE 2.1

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FISCO ALAMEDA FACILITY/ANNEX SITE

(1) (1) (2) (3) (4
CAS Minimum Minimum Maximum Maximum Units Location/Sample Detection Range of Concentration Greater Than Screening COPC Rationale

Number Chemical Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Background Value Flag

Concentration Limits Screening

1,1,1,2-Telrachloroethane 2.0 J 200 J ~gIL OU5-HP06/6/14/01 21205 0.01 0.5 2000 200 Yes DL No IFD

1,1,1-Trichloroethane ~gIL 0/205 0.00 0.5 2000 Yes DL No ND

1,1,2,2-Tetrachloroethane ~glL 0/205 0.00 0.5 2000 Yes DL No ND

1,1,2-Trichloroethane ~glL 0/205 0 0.5 2000 Yes DL No ND

1,1-Dichloroethane ~glL 0/205 0 0.5 2000 Yes DL No ND

1,1-Dichloroethene 5.0 5.0 ~glL 05-HP-14/6/11/01 11205 0.00 0.5 2000 5.0 Yes DL No IFD

1,1-Dichloropropene ~glL 0/205 0 0.5 2000 Yes DL No ND

1,2,3-Trichlorobenzene ~glL 0/205 0 0.5 2000 Yes DL No ND

1,2,3-Trichloropropane 1.00 1.0 ~g/L OS-HP-14/6/11/01 1/205 0.00 0.5 2000 1.0 Yes DL No IFD

1,204-Trichlorobenzene ~g/L 0/205 0 0.5 2000 Yes DL No ND

1,204-TRIMETHYLBENZENE 0.1 J 55 ~glL OS-HP-37/6/13/01 114/211 0.54 0.5 2000 55 Yes DL Yes DET

1,2-Dlbromo-3-chloropropane ~glL 0/205 0 0.5 2000 Yes DL No ND

1,2-Dibromoethane ~glL 0/205 0.00 0.5 2000 Yes DL No ND

1,2-Dlchlorobenzene 0.2 J 14.0 ~glL S-35 /12126/02 4/205 0.02 0.5 2000 14.0 Yes DL No IFD

1,2-Dichloroethane 0.20 J 50 ~glL OS-HP-14/6/11/01 26/205 0.13 0.5 2000 50 Yes DL Yes DET

1,2-Dichloropropane ~glL 0/205 0.00 0.5 2000 Yes DL No ND

1,3,5-Trimethylbenzene 0.1 J 29 J ~glL OS-HP-10 /6/12/01 90/211 0 0.5 2000 29 Yes DL Yes DET

1,3-Dichlorobenzene 0.2 J 0 J ~glL S-35 / 12126/02 21205 0.01 0.5 2000 0 Yes DL No IFD

1,3-Dichloropropane ~g/L 0/205 0.00 0.5 2000 Yes DL No ND

1A-Dichlorobenzene 1.2 2 ~g/L S-35 /12126/02 21205 0 0.5 2000 2 Yes DL No IFD

2,2-Dichloropropane ~glL 0/205 0.00 0.5 2000 Yes DL No ND

2-Butanone 2.40 J 3 J ~glL OS-HP-39/6/12/01 2/125 0.02 1 - 20000 3 Yes DL No IFD

2-Chlorotoluene 0.37 J 0 J ~glL M25-0517/3/03 11205 0.00 0.5 • 2000 0 Yes DL No IFD

2-Hexanone ~glL 0/125 0.00 1 - 20000 Yes DL No ND

4-Chlorotoluene 2.2 5 ~gIL OU5-HP-12/6/13/01 2/205 0.01 0.5 • 2000 5 Yes DL No IFD

4.lsopropyltoluene 0.130 J 20 ~glL OU5-HP-11/6/13/01 71/279 0.25 0.5 • 2000 20 Yes DL No NTX

4-Methyf-2-pentanone ~gIL 0/52 0.00 1 • 20000 Yes DL No ND

Acenaphthene 0.300 J 220 ~glL OU5-HP01/6/13/01 127/195 0.65 0.94 500 220 Yes DL Yes DET

Acenaphthylene 0.2 J 800 ~gIL OS-HP-10/6/12101 119/195 0.61 1.9 38 800 Yes DL Yes DET

Acetone 0.5 J 10,000 ~glL M25-02 /9/12102 28/131 0.21 1 • 20000 10,000 Yes DL Yes DET

Anthracene 0.06 J 59 J ~glL 05-HP-20 /6/14/01 157/195 0.81 0.19 1.9 59 Yes DL Yes DET

Benzene 0.10 J 6,000 J ~glL 05-HP-10 /6/12/01 140/211 0.66 0.5 36 6,000 Yes DL Yes DET

Page 2 014



Scenario Timeframe: CurrenUFuture

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: On-site Groundwater

TABLE 2.1

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FISCO ALAMEDA FACILITY/ANNEX SITE

(1) (1) (2) (3) (4
CAS Minimum Minimum Maximum Maximum Units location/Sample Detection Range of Concentration Greater Than Screening COPC Rationale

Number Chemical Concentration Qualifier Concentration Qualifier of Maximum Frequency Detectlon Used for Background Value Fla9

Concentration Limits Screening

Benzo[alanthracene 0.07 J 26 ~gll. OS-HP-20 16/14/01 146/195 0.75 0.09 20 26 Ves Dl Ves DET

Benzo[a]pyrene 0.05 J 60 J ~91l. 05-HP-20 16114/01 1051195 0.54 0.09 20 60.0 Ves Dl Ves DET

Benzo[b]f1uoranthene 0.04 J 29 ~91l. 05-HP-20 16/14/01 94/195 0,48 0.1 20 29.0 Ves Dl Ves DET

Benzo[g.h.l]perylene 0.07 J 37 ~gll. 05-HP-20 16/14/01 811195 0,42 0.19 20 37.0 Ves Dl Ves DET

Benzo[klfluoranthene 0.03 J 14 ~gll. OS-HP-20 16/14/01 88/195 0.45 0.09 20 14.0 Ves Dl Ves DET

Bromobenzene ~gll. 0/205 0.00 0.5 2000 Ves Dl No ND

Bromochloromethane ~gll. 0/205 0.00 0.5 2000 Ves Dl No ND

Bromodichloromethane 0.22 J 0 J ~gll. OU5-HP-07 16/19/01 11205 0.00 0.5 2000 0.2 Ves Dl No IFD

Bromoform ~91l. 0/205 0.00 1 2000 Ves Dl No ND

Bromomethane ~gll. 0/205 0.00 1 2000 Ves Dl No ND

Carbon Disulfide 0.10 J 5 ~gll. M25-03 1 9/11102 33/131 0.25 0.5 2500 4.8 Ves Dl Ves DET

Carbon tetrachloride ~gll. 0/205 0.00 0.5 2000 Ves Dl No ND

Chlorobenzene 0.80 85 ~gIl. 05-HP-31 16/11/01 4/205 0.02 0.5 2000 85.0 Ves Dl No IFD

Chloroethane ~gll. 0/205 0.00 1 2000 Ves Dl No ND

Chloroform 0.75 J 1 J ~gIl. 05-HP-26 16/12/01 1/205 0.00 0.5 2000 0.8 Ves Dl No IFD

Chloromethane 0.60 J 1 J ~gIl. S-35 16/6/01 2/205 0.01 1 2000 0.6 Ves Dl No IFD

Chrysene 0.03 J 43 ~gIl. 05-HP-20 16/14/01 143/195 0.73 0.09 20 43.0 Ves Dl Ves DET

cis-1,2-Dichloroethene 0.20 J 5 ~gIl. 05-HP-14 16/11/01 4/205 0.02 0.5 2000 5.0 Ves Dl No IFD

cis-1,3-Dichloropropene ~gIl. 0/93 0.00 1 250 Ves Dl No ND

Dibenz[a.h]anthracene 0.30 J 3 J ~gIl. OU5-HP-09/6/14/01 12/189 0.06 0.19 50 3.0 Ves Dl Ves DET

Dibromochloromethane 0.23 J 0 J ~gll. OU5-HP-07/6/19/01 11205 0.00 0.5 2000 0.2 Ves Dl No IFD

Dibromomethane ~gIl. 0/205 0.00 0.5 2000 Ves Dl No ND

Dichlorodifluoromethane 20.00 J 20 J ~gIl. 05-HP-03 16/19/01 1/205 0.00 1 2000 20.0 Ves Dl No IFD

Ethane ~gIl. 0/37 0.00 0.003· 0.01 Ves Dl No ND

Ethene ~gIl. 0/37 0.00 0.003· 0.01 Ves Dl No ND

Ethylbenzene 0.10 J 800 J ~gIl. 05-HP-10 16/12/01 144/211 0.68 0.5 36 800.0 Ves Dl Ves DET

Fluoranthene 0.05 J 280 J ~gIl. 05-HP-20 16/14/01 187/195 0.96 0.19 38 280.0 Ves Dl Ves DET

Fluorene 0.10 J 70 J ~gll. 05-HP-10 16/12/01 99/195 0.51 0.19 100 70.0 Ves Dl Ves DET

Hexachlorobutadiene ~gll. 0/205 0.00 0.5 2000 Ves Dl No ND

Indeno(1,2,3-cd)pyrene 0.04 J 44 J ~gll. OU5-HP-07 16/19/01 79/195 0.41 0.09 20 44.0 Ves Dl Ves DET

Isopropyl benzene 0.16 J 7 J ~gll. 05-HP-10 16/12/01 62/134 0.46 0.5 2000 7,4 Ves Dl Ves DET
Isopropyl Ether 0.50 2 J ~gll. PW-12/9/22/03 7/79 0.09 0.5 120 2.0 Ves Dl No NTX
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TABLE 2.1

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Tirneframe: CurrenUFuture

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: On-site Groundwater

(1) (1) (2) (3) (4
CAS Minimum Minimum Maximum Maximum Units Location/Sample Detection Range of Concentration Greater Than Screening COPC Rationale

Number Chemical Concentration Qualifier Concentration Qualifier of Maximurn Frequency Detection Used for Background Value Flag

Concentration Limits Screening

m,p-xylene 0.20 J 130 ~glL M25-01/12/BJ03 77/123 0.63 0.5 5000 130.0 Ves DL Ves DET

Methane 0.47 32,000 ~glL EW-2/617101 89/89 1.00 0 0 32,000.0 Ves DL No NTX

Methyl isobutyl ketone 1.30 J 4 J ~91L M25-03 / 9/22103 4173 0.05 10 1200 3.5 Ves DL Ves DET

Methylene chloride 0.10 J 180 J ~glL 05-HP-{)8/6/16/01 27/205 0.13 1 2000 180.0 Ves DL Ves DET

MTBE 0.20 J 19 ~glL P181-MW46/5/31/01 64/211 0.30 0.5 5000 19.0 Ves DL Ves DET

Naphthalene 0.20 J 19,000 J ~glL OS-HP-13/617101 336/406 0.83 0.4 140 19,000.0 Ves DL Ves DET

n-Butylbenzene 0.22 J 1,800 J ~glL OS-HP-30 /6/8/01 25/205 0.12 0.5 2000 1,800.0 Ves DL Ves DET

n-Propylbenzene 0.10 J 11 ~gll OU5-HP-ll/6113/01 73/211 0.35 0.5 2000 11.0 Ves DL Ves DET

o-xylene 0.22 J 81 ~gll M25-01 /12/8/03 77/123 0.63 0.5 5000 81.0 Ves DL Ves DET

Phenanthrene 0.08 J 250 J ~glL 05-HP-20 16114/01 183/195 0.94 0.19 1.9 250.0 Ves DL Ves DET

Pyrene 0.02 J 200 J ~glL OS-HP-20 I 6114/01 188/195 0.96 0.2 10 200.0 Ves DL Ves DET

sec-Butylbenzene 0.20 J 0 J ~gll OU5-HP-12/6113/01 4/205 0.02 0.5 2000 0.3 Ves DL No IFD

Styrene 0.30 J 186 ~glL 05-HP-37 I 6/13/01 75/211 0.36 0.5 5000 186.0 Ves DL Ves DET

tert-amyl methyl ether ~glL 0173 0.00 0.5 120 Ves DL No ND

tert-butyl alcohol 23.00 J 23 J ~gll M25-04/12112103 1173 0.01 10 1400 23.0 Ves DL No IFD

tert-butyl ethyl ether ~glL 0173 0.00 0.5 120 Ves DL No ND

tert-Butylbenzene ~g/L 0/205 0.00 0.5 2000 Ves DL No ND

Tetrachloroethane 1.00 13 ~glL M25-01/4/16/03 2/205 0.01 0.5 2000 13.0 Ves DL No IFD

Toluene 0.10 J 620 J ~glL 05-HP-l0/6/12/01 147/211 0.70 0.5 1000 620.0 Ves DL Ves DET

trans-1,2-Dichloroethene 0.25 J 1 ~glL 05-HP-31/6/11/01 3/172 0.02 0.5 2000 1.0 Ves DL No IFD

trans-1,3-Dichloropropene ~glL 0174 0.00 1 250 Ves DL No ND

Trichloroethane 0.10 J 4 J ~glL M25-05/4/21/03 3/205 0.01 0.5 2000 3.6 Ves DL No IFD

Trichlorofluoromelhane 0.34 J 0 J ~glL P181-MW46/12111103 3/205 0.01 1 2000 0.4 Ves DL No IFD

Vinyl chloride 0.30 J 1 J ~gll 05-HP-31 16111/01 3/205 0.01 0.5 2000 0.9 Ves DL No IFD

Xylenes (total) 0.16 J 423.0 ~glL 05-HP-37 I 6113/01 61/88 0.69 1 500 423.0 Ves DL Ves DET

DL =Detection limIt

(1) Minimum/maximum detected concentration.

(2) Comparison to background was made using statistical comparison of data in each exposure area to the background data set.

(3) The detection limit was utilized as the screening value, I.e., if the chemical was detected, it was considered a COPC.

(4) Rationale Codes for Contaminant Deletion or Selection

Selection Reason: Detected (DET)

Deletion Reason: Not Detected (ND)

Infrequent Detection, <5% (IFD)

No Toxicity Information (NTX)
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TABLE 2.2

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FISCD ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: CurrenUFuture

Medium: Shallow Soil Gas

Exposure Medium: Shallow Soil Gas

Exposure Point: Shallow Soil Gas

(1) (1) (2) (3) (4
CAS Minimum Minimum Maximum Maximum Units Location/Sample Detection Range of Concentration Greater Than Screening COPC Rationale
Number Chemical Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Background Value Flag

Concentration Limits Screening

71-55-6 1,1 ,I-Trichloroethane 27 ug/m3
OS-SG-16,2' 27 Ves 22,000 No BSL

5-34-3 l,l-Dichloroethane 38 uglm3 OS-SG-Og, 2' 38 Ves 5,000 No BSL

5-35-4 1,1-Dichloroethene 1.6 uglm3
OU5-SG-19D,4.5-6.5' 1.6 Ves 2,000 No BSL

8-93-3 2-Butanone 240 uglm3
OS-SG-05, 2' 240 Ves 10,000 No BSL

91-78-6 2-Hexanone 29 uglm3
OS-SG-06, 2' 29 Ves NA No NTX

06-43-4 4-Methyl-2-Pentanone (MIBK) 19 uglm3
OS-SG-06, 2' 19 Ves 10,000 No BSL

7-64-1 Acetone 9,735 uglm3
OU5-SG-19S, 1.5-3.5' 9,735 Ves 3.50E+04 (a) No BSL

1-43-2 Benzene 262 ug/m3
OU5-SG-20S, 2-4' 262 Ves 3.1 Ves ASL

6-23-5 Carbon tetrachloride 0.61 uglm3
OU5-SG-16S, 2-3.5' 0.61 Ves 2 No BSL

108-90-7 Chlorobenzene 120 ug/m3 OU5-SG-19D,4.5-6.5' 120 Ves 600 No BSL

75-0Q..3 Chloroethane 5.2 ug/m3
OS-SG-06, 2' 5.2 Ves 100,000 No BSL

67-66-3 Chloroform 92.0 ug/m3
OS-SG-03, 2' 92 Ves 1.1 Ves ASL

1~:~7-3 Chloromethane 9.3 ug/m3
OU5-SG-20S, 2-4' 9.3 Ves 24.0 No BSL

82-8 Cumene 157 ug/m3
OU5-SG-20S, 2-4' 157 Ves 4,000 No BSL

56-59-2 cis-l,2-Dlchloroethene NO ug/m3 - NO Ves 350.0 No BSL

0Q..41-4 Ethylbenzene 868 ug/m3 OU5-SG-20S, 2-4' 868 Ves 22 Ves ASL

330-2Q..7 m,p-Xylene 2,000 ug/m3
OS-SG-02, 2' 2,000 Ves 1.00E+03 (al Ves ASL

330-2Q..7 o-Xylene 810 ug/m3
OS-SG-02, 2' 810 Ves 1.00E+03 (aJ No BSL

5-09-2 Methylene chloride 6.3 ug/m3
OU5-SG-19D,4.5-6.5' 6.3 Ves 52 No BSL

634-04-4 MTBE 112 ug/m3
OU5-SG-19D,4.5-6.5' 112 Ves 30,000 No BSL

191-2Q..3 Naphthalene 2,106 uglm3
OU5-SG-20S, 2-4' 2,106 Ves 30 Ves ASL

0Q..42-5 Styrene 21 ug/m3
OU5-SG-20S, 2-4' 21 Ves 10,000.0 No BSL

27-18-4 Tetrachloroethene 65 uglm3
OS-SG-13, 2' 65 Ves 8.1 Ves ASL

08-88-3 Toluene 300 uglm3
OS-SG-12,5' 300 Ves 4,000.0 No BSL

9-01-6 Trichloroethane 130 uglm3
OS-SG-02, 2' 130 Ves 0.2 Ves ASL

5-01-4 Vinyl acetate 76.0 uglm3
OS-SG-06, 2' 76 Ves 2,000.0 No BSL

330-2Q..7 Xylenes (total) 990 ug/m3
OU5-SG-20S, 2-4' 990 Ves 1.00E+03 {aJ No BSL

(1) Minimum/maximum detected concentration.

(2) Comparison to background was made using statistical comparison of data in each exposure area to the background data set.

(3) If the chemical was detected above the shallow soil gas criterion from USEPA (2002), it was considered a COPC.

(4) Rationale Codes for Contaminant Deletion or Selection Selection Reason: Above screening level (ASL)

Page 1 of 2

('
,"~. -""',

i
\... J



TABLE 2.2

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FISCOALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: CurrenVFuture

Medium: Shallow Soil Gas

Exposure Medium: Shallow Soil Gas

Exposure Point: Shallow Soil Gas

(1) (1) (2) (3) (4
CAS Minimum Minimum Maximum Maximum Units location/Sample Detection Range of Concentration Grealer Than Screening COPC Rationale

Number Chemical Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used lor Background Value Flag

Concentration Limits Screening

DL = Detection Limit

Deletion Reason: Not Detected (NO)

No Toxicity Inlonmation (NTX)

Below screening level (BSL)

(a) =toxicity critieria utilized in the derivation of the screening criteria were review for recent changes that would

significantly affect the criterion. The change in the toxicity criteria for this compound was significant

(extrapolated from oral, 0.35 mg/m3 to 3.5 mglm3). The screening critierion was modified to refiect this change.

(b) =toxicity critieria utilized in the derivation of the screening criteria were review for recent changes that would

significantly affect the criterion. The change in the toxicity criteria for this compound was significant

(Irom 7 mg/m310 0.1 mg/m3). The screening critierion was modified to refiect this change.

shallow =less than or equal to 5 feet below ground surface
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TABLE 2.3

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FISCO ALAMEDA FACILITYIANNEX SITE

Scenario Tirneframe: CurrenUFuture

Medium: Deep Soil Gas

Exposure Medium: Deep Soil Gas

Exposure Point: Oeep Soil Gas

(1) (1) (2) (3) (4
CAS Minimum Minimum Maximum Maximum Units Location/Sample Detection Range of Concentration Greater Than Screening COPC Rationale

Number Chemical Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Background Value Flag

Concentration Limits Screening

71-55-6 1,l,l-Trichloroethane NO ug/m3 - NO Yes 220,000 No NO

75-34-3 1,1-Dichloroethane 6.0 ug/m3 OS-SG-09, 5.5' 6.0 Yes 50,000 No BSL

75-35-4 1,1-Dichloroethene 3.9 ug/m3 OU5-SG-l0, 5.5' 3.9 Yes 20,000 No BSL

78-93-3 2·Butanone 30 ug/m3 OS-SG-16,5.5' 30 Yes 100,000 No BSL

591-78-6 2-Hexanone NO ug/m3 - NO Yes NA No NTX

106-43-4 4-Methyl-2-Pentanone (MIBK) 78 ug/m3 OS-SG-16,5.5' 78 Yes 100,000 No BSL

67-64-1 Acetone 166 ug/m3 OU-SG-200, 6-8' 166 Yes 3.50E+05 (a) No BSL

71-43-2 Benzene 5,588 ug/m3 OU-SG-20D, 6-8' 5,588 Yes 31 Yes ASL

56-23-5 Carbon tetrachloride 0.36 ug/m3
OU5-SG-20D, 6-8' 0.36 Yes 16 No BSL

108-90-7 Chlorobenzene NO ug/m3 - NO Yes 6,000 No NO

75-00-3 Chloroethane NO ug/m3 - NO Yes 1,000,000 No NO

67-66-3 Chloroform 1.0 ug/m3 OU5-SG-20 1.0 Yes 11.0 No ASL

74-87-3 Chloromethane NO ug/m3 - NO Yes 240 No NO

98-82-8 Cumene 5.4 ug/m3
OU5-SG-18D,5-7' 5.4 Yes 40,000 No BSL

156-59-2 cis-1,2-Dichloroethene 19 ug/m3 OU5-SG-18D,5-7' 19 Yes 3,500 No BSL

100-41-4 Ethylbenzene 4,427 ug/m3 OU5-SG-20D, 6-8' 4,427 Yes 220 Yes ASL

1330-20-7 m,p-Xylene 420 ug/m3
OS-SG-16, 5.5' 420 Yes 1.00E+04 (a) No ASL

1330-20-7 o-Xylene 360 ug/m3
OS-SG-16, 5.5' 360 Yes 1.00E+04 (a) No BSL

75-09-2 Methylene chloride 0.59 ug/m3
OU5-SG-18D,5-7' 0.59 Yes 520 No BSL

1634-04-4 MTBE 793 ug/m3 OU5-SG-20D, 6-8' 793 Yes 300,000 No BSL

91-20-3 Naphthalene 362 ug/m3
OU5-SG-18D,5-7' 362 Yes 300 Yes ASL

100-42-5 Styrene 192 ug/m3 OU5-SG-20D, 6-8' 192 Yes 100,000 No BSL

127-18-4 Tetrachloroethane 86 ug/m3 OS-SG-ll, 6' 86 Yes 81.0 Yes ASL

108-88-3 Toluene 3,029 ug/m3 OU5-SG-200, 6-8' 3,029 Yes 40,000 No BSL

79-01-6 Trichloroethane NO ug/m3 - NO Yes 2.2 No NO

75-01-4 Vinyl acetate NO ug/m3 - NO Yes 20,000 No NO

1330-20-7 Xylenes (total) 4,110 ug/m3
OU5-SG-200, 6-8' 4,110 Yes 1.00E+04 (a) No BSL

(1) Minimum/maximum detected concentration.

(2) Comparison to background was made using statistical comparison of data in each exposure area to the background data set.

(3) If the chemical was detected above the deep soil gas criterion from USEPA (2002), it was considered a COPC.
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TABLE 2.3

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FISCO ALAMEDA FACILITY/ANNEX SITE

aria Timeframe: Current/Future

ium: Deep Soil Gas

sure Medium: Deep Soil Gas

sure Point: Deep Soil Gas

./

(1) (1) (2) (3) (4
CAS Minimum Minimum Maximum Maximum Units Location/Sample Detection Range of Concentration Greater Than Screening COPC Rationale

Number Chemical Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Background Value Flag

Concentration Limits Screening

(4) Rationale Codes for Contaminant Deletion or Selection

DL =Detection limit

Selection Reason: Above screening level (ASL)

Deletion Reason: Not Detecled (ND)

No Toxicity Information (NTX)

Below screening level (BSL)

(a) = toxicity critieria utilized in the derivation of the screening criteria were review for recent changes that would

significantly affect the criterion. The change in the toxicity criteria for this compound was significant

(exlrapolated from oral, 0.35 mg/m3to 3.5 mg/m3). The screening crilierion was modified to reflect this change.

(b) = toxicity critieria utilized in the derivation of the screening criteria were review for recent changes that would

significantly affect the criterion. The change in the toxicity criteria for this compound was significant

(from 7 mg/m3to 0.1 mg/m3). The screening crilierion was modified 10 reflecllhis change.

deep = greater than 5 feet below ground surface.
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Scenario Timeframe: Tier 1 Future

Medium: Groundwater (On-Site)

Exposure Medium: Groundwater

Table 3.1

EXPOSURE POINT CONCENTRATION SUMMARY

CENTRAL / REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Normal) Value Units Statistic Rationale

Groundwater Aluminum ug/L 1400 1400 ug/L Max Tier 1 Default (1)

Antimony ug/L 0.48 0.48 ug/L Max Tier 1 Default (1)

Arsenic ug/L 22 22 ug/L Max Tier 1 Default (1)

Barium ug/L 1960 1960 ug/L Max Tier 1 Default (1)

Beryllium ug/L 2 2 ug/L Max Tier 1 Default (1)

Cadmium ug/L 3 3 ug/L Max Tier 1 Default (1)

Chromium ug/L 22 22 ug/L Max Tier 1 Default (1)

Cobalt ug/L 7 7 ug/L Max Tier 1 Default (1)

Copper ug/L 11 11 ug/L Max Tier 1 Default (1)

Iron ug/L 39700 39700 ug/L Max Tier 1 Default (1)

Lead ug/L 0.37 0.37 ug/L Max Tier 1 Default (1)

Manganese ug/L 2470 2470 ug/L Max Tier 1 Default (1)

Mercury ug/L 0.22 0.22 ug/L Max Tier 1 Default (1)

Molybdenum ug/L 37 37 ug/L Max Tier 1 Default (1)

Nickel ug/L 16 16 ug/L Max Tier 1 Default (1)

Nitrate ug/L 7000 7000 ug/L Max Tier 1 Default (1)

Selenium ug/L 13 13 ug/L Max Tier 1 Default (1)

Silver ug/L 15 15 ug/L Max Tier 1 Default (1)

Thallium ug/L 10 10 ug/L Max Tier 1 Default (1)

Vanadium ug/L 20 20 ug/L Max Tier 1 Default (1)

Zinc ug/L 11 11 ug/L Max Tier 1 Default (1)

1.2.4-Trimethylbenzene ug/L 55 55 ug/L Max Tier 1 Default (1)

1.2-Dichloroethane ug/L 50 50 ug/L Max Tier 1 Default (1)

1.3.5-Trimethylbenzene ug/L 29 29 ug/L Max Tier 1 Default (1)

Acenaphthene ug/L 220 220 ug/L Max Tier 1 Default (1)

Acenaphthylene ug/L 800 800 ug/L Max Tier 1 Default (1)

Acetone ug/L 10000 10000 ug/L Max Tier 1 Default (1)

Anthracene ug/L 59 59 ug/L Max Tier 1 Default (1)

Benzene ug/L 6000 6000 ug/L Max Tier 1 Default (1)

Benzo[a]anthracene ug/L 26 26 ug/L Max Tier 1 Default (1)

Benzo[a]pyrene ug/L 60 60 ug/L Max Tier 1 Default (1)

Benzo[b]f1uoranthene ug/L 29 29 ug/L Max Tier 1 Default (1)

Benzo[g,h.l]perylene ug/L 37 37 ug/L Max Tier 1 Default (1)

Benzo[k]f1uoranthene ug/L 14 14 ug/L Max Tier 1 Default (1)

Carbon Disulfide ug/L 4.8 4.8 ug/L Max Tier 1 Default(1)
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Table 3.1

EXPOSURE POINT CONCENTRATION SUMMARY

CENTRAL / REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Tier 1 Future

Medium: Groundwater (On-Site)

Exposure Medium: Groundwater

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Normal) Value Units Statistic Rationale

Chrysene ug/L 43 43 uglL Max Tier 1 DefauIt (1)

Dibenz[a,h]anthracene ug/L 3.0 3.0 ug/L Max Tier 1 Default (1)

Ethylbenzene ug/L 800 800 uglL Max Tier 1 DefauIt (1)

Fluoranthene ug/L 280 280 ug/L Max Tier 1 Default (1)

Fluorene ug/L 70 70 ug/L Max Tier 1 Default (1)

Indeno(l,2,3-cd)pyrene uglL 44 44 ug/L Max Tier 1 Default (1)

Isopropyl benzene ug/L 7.4 7.4 ug/L Max Tier 1 Default (1)

Methyl isobutyl ketone ug/L 3.5 3.5 ug/L Max Tier 1 Default (1)

Methylene chloride ug/L 180 180 ug/L Max Tier 1 Default (1)

MTBE ug/L 19 19 ug/L Max Tier 1 Default (1)

Naphthalene ug/L 19000 19000 ug/L Max Tier 1 Default (1)

n-Butylbenzene ug/L 1800 1800 ug/L Max Tier 1 Default (1)

n-Propylbenzene ug/L 11 11 ug/L Max Tier 1 Default (1)

Phenanthrene ug/L 250 250 ug/L Max Tier 1 Default (1)

Pyrene ug/L 200 200 ug/L Max Tier 1 Default (1)

Styrene ug/L 186 186 ug/L Max Tier 1 Default (1)

Toluene ug/L 620 620 ug/L Max Tier 1 Default (1)

Xylenes (total) ug/L 423 423 ug/L Max Tier 1 Default (1)

Statistics: Max Maximum Detected Value

(1) Default Tier 1 EPCs are maximum detected concentrations.
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Table 3.2

EXPOSURE POINT CONCENTRATION SUMMARY

CENTRAL / REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Tier 1 CurrenVFuture

Medium: Groundwater (On-Site)

Exposure Medium: Indoor Air

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concem Mean (Normal) Value Units Statistic Rationale

Indoor Air 1,2,4-Trimethylbenzene ug/m' 0.060 0.060 ug/m' Modeled

1,2-Dichloroethane ug/m' 0.019 0.019 ug/m' Modeled

1,3,5-Trimethylbenzene ug/m' 0.032 0.032 ug/m' Modeled

Acetone ug/m' 0.29 0.29 ug/m' Modeled

Benzene ug/m' 11 11 ug/m' Modeled

Carbon disulfide ug/m' 0.06 0.06 ug/m' Modeled

Ethylbenzene ug/m' 1.6 1.6 ug/m' Modeled

Isopropyl benzene ug/m' 0.017 0.017 ug/m' Modeled

Methyl isobutyl ketone ug/m' 0.0049 0.0049 ug/m' Modeled

Methylene chloride ug/m' 0.16 0.16 ug/m' Modeled

MTBE ug/m' 0.0073 0.0073 ug/m' Modeled

Naphthalene ug/m' 2.1 2.1 ug/m' Modeled

n-Butylbenzene ug/m' 5.5 5.5 ug/m' Modeled

Styrene ug/m' 0.12 0.12 ug/m' Modeled

Toluene ug/m' 1.2 1.2 ug/m' Modeled

Xylenes (total) ug/m' 0.60 0.60 ug/m' Modeled

Statistics: Modeled - Volatilization from groundwater to indoor air modeled using the USEPA vapor intrusion model.
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Table 3.3

EXPOSURE POINT CONCENTRATION SUMMARY

CENTRAL / REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Tier 1 Current/Future

Medium: Soil Gas

Exposure Medium: Indoor Air

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Normal) Value Units Statistic Rationale

Indoor Air Benzene ug/m' 0.16 0.16 ug/m' Modeled

Chloroform ug/m' 0.003 0.003 ug/m' Modeled

Ethylbenzene ug/m' 0.12 0.12 ug/m' Modeled

m,p-Xylene ug/m' 0.055 0.055 ug/m' Modeled

Naphthalene ug/m' 0.065 0.065 ug/m' Modeled

Tetrachloroethene (PCE) ug/m' 0.002 0.002 ug/m' Modeled

Trichloroethene ug/m' 0.004 0.004 ug/m' Modeled

Statistics: Modeled - Volatilization from groundwater to indoor air modeled using the USEPA vapor intrusion model.
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Table 3.4

EXPOSURE POINT CONCENTRATION SUMMARY

CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Tier 1 Future

Medium: Goundwater Beneficial Use

Exposure Medium: Car Wash Worker Air

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Normal) Value Units Statistic Rationale

Car Wash 1.2.4-Trimethylbenzene ug/m' 0.0083 0.0083 ug/m' Modeled

~orkplace Air 1.2-Dichloroethane ug/m' 0.010 0.010 ug/m' Modeled

1.3,5-Trimethylbenzene ug/m' 0.0044 0.0044 ug/m' Modeled

Acenaphthene ug/m' 0.029 0.029 ug/m' Modeled

Acetone ug/m' 1.4 1.4 ug/m' Modeled

Anthracene ug/m' 0.0078 0.0078 ug/m' Modeled

Benzene ug/m' 1.1 1.1 ug/m' Modeled

Benzo[b]fluoranthene ug/m' 0.0038 0.0038 ug/m' Modeled

Carbon Disulfide ug/m' 0.00091 0.00091 ug/m' Modeled

Chrysene ug/m' 0.0057 0.0057 ug/m' Modeled

Ethylbenzene ug/m' 0.13 0.13 ug/m' Modeled

Fluorene ug/m' 0.0093 0.0093 ug/m' Modeled

Isopropyl benzene ug/m' 0.0011 0.0011 ug/m' Modeled

Methyl isobutyl ketone ug/m' 0.00049 0.00049 ug/m3 Modeled

Methylene chloride ug/m' 0.038 0.038 ug/m' Modeled

MTBE ug/m' 0.0035 0.0035 ug/m' Modeled

Naphthalene ug/m' 2.8 2.8 ug/m' Modeled

n-Butylbenzene ug/m' 0.29 0.29 ug/m' Modeled

n-Propylbenzene ug/m' 0.0018 0.0018 ug/m' Modeled

Pyrene ug/m' 0.026 0.026 ug/m' Modeled

Styrene ug/m' 0.030 0.030 ug/m' Modeled

Toluene ug/m' 0.11 0.11 ug/m' Modeled

Xylenes (total) ug/m' 0.074 0.074 ug/m' Modeled

Statistics: Modeled - Volatilization from groundwater to workplace air modeled using vapor stripping model.
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Table 3.5

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Tier 1 Future

Medium: Goundwater Beneficial Use

Exposure Medium: Car Wash Worker Air

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Normal) Value Units Statistic Rationale

Car Wash 1.2,4-Trimethylbenzene ug/m' 0.026 0.026 ug/m' Modeled

Workplace Air 1.2-Dichloroethane ug/m' 0.030 0.030 ug/m' Modeled

1.3,5-Trimethylbenzene ug/m' 0.013 0.013 ug/m' Modeled

Acenaphthene ug/m' 0.090 0.090 ug/m' Modeled

Acetone ug/m' 4.2 4.2 ug/m' Modeled

Anthracene ug/m' 0.024 0.024 ug/m' Modeled

Benzene ug/m' 3.4 3.4 ug/m' Modeled

Benzo[bjfluoranthene ug/m' 0.012 0.012 ug/m' Modeled

Carbon Disulfide ug/m' 0.0028 0.0028 ug/m' Modeled

Chrysene ug/m' 0.017 0.017 ug/m' Modeled

Ethylbenzene ug/m' 0.40 0.40 ug/m' Modeled

Fluorene ug/m' 0.028 0.028 ug/m' Modeled

Isopropyl benzene ug/m' 0.0034 0.0034 ug/m' Modeled

Methyl isobutyl ketone ug/m' 0.0015 0.0015 ug/m' Modeled

Methylene chloride ug/m' 0.12 0.12 ug/m' Modeled

MTBE ug/m' 0.011 0.011 ug/m' Modeled

Naphthalene ug/m' 8.7 8.7 ug/m' Modeled

n-Butylbenzene ug/m' 0.89 0.89 ug/m' Modeled

n-Propylbenzene ug/m' 0.0054 0.0054 ug/m' Modeled

Pyrene ug/m' 0.081 0.081 ug/m' Modeled

Styrene ug/m' 0.093 0.093 ug/m' Modeled

Toluene ug/m' 0.33 0.33 ug/m' Modeled

Xylenes (total) ug/m' 0.23 0.23 ug/m' Modeled

Statistics: Modeled - Volatilization from groundwater to workplace air modeled using vapor stripping model.
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Table 3.6

EXPOSURE POINT CONCENTRATION SUMMARY

CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Tier 1 Future

Medium: Goundwater Beneficial Use

Exposure Medium: Landscape Worker Air

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concem Mean (Normal) Value Units Statistic Rationale

Landscape 1,2,4-Trimethylbenzene ug/m' 0.025 0.025 ug/m' Modeled

Workplace Air 1,2-Dichloroethane ug/m' 0.029 0.029 ug/m' Modeled

1,3,5-Trimethylbenzene ug/m' 0.013 0.013 ug/m' Modeled

Acenaphthene ug/m' 0.087 0.087 ug/m' Modeled

Acetone ug/m' 4.1 4.1 ug/m' Modeled

Anthracene ug/m' 0.023 0.023 ug/m' Modeled

Benzene ug/m' 3.3 3.3 ug/m' Modeled

Benzo[b]fluoranthene ug/m' 0.011 0.Q11 ug/m' Modeled

Carbon Disulfide ug/m' 0.0027 0.0027 ug/m' Modeled

Chrysene ug/m' 0.017 0.017 ug/m' Modeled

Ethylbenzene ug/m' 0.38 0.38 ug/m' Modeled

Fluorene ug/m' 0.028 0.028 ug/m' Modeled

Isopropyl benzene ug/m' 0.0033 0.0033 ug/m' Modeled

Methyl isobutyl ketone ug/m' 0.0015 0.0015 ug/m' Modeled

Methylene chloride ug/m' 0.11 0.11 ug/m' Modeled

MTBE ug/m' 0.010 0.010 ug/m' Modeled

Naphthalene ug/m' 8.5 8.5 ug/m' Modeled

n-Butylbenzene ug/m' 0.86 0.86 ug/m' Modeled

n-Propylbenzene ug/m' 0.0053 0.0053 ug/m' Modeled

Pyrene ug/m' 0.079 0.079 ug/m' Modeled

Styrene ug/m' 0.090 0.090 ug/m' Modeled

Toluene ug/m' 0.32 0.32 ug/m' Modeled

Xylenes (total) ug/m' 0.22 0.22 ug/m' Modeled

Statistics: Modeled - Volatilization from groundwater to workplace air modeled using vapor stripping model.

\
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Table 3.7

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Tier 1 Future

Medium: Goundwater Beneficial Use

Exposure Medium: Landscape Worker Air

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Normal) Value Units Statistic Rationale

Landscape 1,2,4-Trimethylbenzene ug/m' 0.056 0.056 ug/m' Modeled

Workplace Air 1,2-Dichloroethane ug/m' 0.066 0.066 ug/m' Modeled

1,3,5-Trimethylbenzene ug/m' 0.030 0.030 ug/m' Modeled

Acenaphthene ug/m' 0.20 0.20 ug/m' Modeled

Acetone ug/m' 9.3 9.3 ug/m' Modeled

Anthracene ug/m' 0.053 0.053 ug/m' Modeled

Benzene ug/m' 7.6 7.6 ug/m' Modeled

Benzo[b]fluoranthene ug/m' 0.026 0.026 ug/m' Modeled

Carbon Disulfide ug/m' 0.0062 0.0062 ug/m' Modeled

Chrysene ug/m' 0.039 0.039 ug/m' Modeled

Ethylbenzene ug/m' 0.87 0.87 ug/m' Modeled

Fluorene ug/m' 0.063 0.063 ug/m' Modeled

Isopropyl benzene ug/m' 0.0076 0.0076 ug/m' Modeled

Methyl isobutyl ketone ug/m' 0.0033 0.0033 ug/m' Modeled

Methylene chloride ug/m' 0.26 0.26 ug/m' Modeled

MTBE ug/m' 0.024 0.024 ug/m' Modeled

Naphthalene ug/m' 19 19 ug/m' Modeled

n-Butylbenzene ug/m' 2.0 2.0 ug/m' Modeled

n-Propylbenzene ug/m' 0.012 0.012 ug/m' Modeled

Pyrene ug/m' 0.18 0.18 ug/m' Modeled

Styrene ug/m' 0.21 0.21 ug/m' Modeled

Toluene ug/m' 0.72 0.72 ug/m' Modeled

Xylenes (total) ug/m' 0.50 0.50 ug/m' Modeled

Statistics: Modeled - Volatilization from groundwater to workplace air modeled using vapor stripping model.
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Scenario Timeframe: Tier 2 Future

Medium: Groundwater (On-Site)

Exposure Medium: Groundwater

Table 3.8

EXPOSURE POINT CONCENTRATION SUMMARY

CENTRAL I REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

-"'"
~,,--j

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Normal) Value Units Statistic Rationale

Groundwater Aluminum ug/L 1400 1400 ug/L Max Tier 2 Default (1)

Antimony ug/L 0.48 0.48 ug/L Max Tier 2 Default (1)

Arsenic ug/L 22 22 ug/L Max Tier 2 Default (1)

Barium ug/L 1960 1960 ug/L Max Tier 2 Default (1)

Beryllium ug/L 2 2 ug/L Max Tier 2 Default (1)

Cadmium ug/L 3 3 ug/L Max Tier 2 Default (1)

Chromium ug/L 22 22 ug/L Max Tier 2 Default (1)

Cobalt ug/L 7 7 ug/L Max Tier 2 Default (1)

Copper ug/L 11 11 ug/L Max Tier 2 Default (1)

Iron ug/L 39700 39700 ug/L Max Tier 2 Default (1)

Lead ug/L 0.37 0.37 ug/L Max Tier 2 Default (1)

Manganese ug/L 2470 2470 ug/L Max Tier 2 Default (1)

Mercury ug/L 0.22 0.22 ug/L Max Tier 2 Default (1)

Molybdenum ug/L 37 37 ug/L Max Tier 2 Default (1)

Nickel ug/L 16 16 ug/L Max Tier 2 Default (1)

Nitrate ug/L 7000 7000 ug/L Max Tier 2 Default (1)

Selenium ug/L 13 13 ug/L Max Tier 2 Default (1)

Silver ug/L 15 15 ug/L Max Tier 2 Default (1)

Thallium ug/L 10 10 ug/L Max Tier 2 Default (1)

Vanadium ug/L 20 20 ug/L Max Tier 2 Default (1)

Zinc ug/L 11 11 ug/L Max Tier 2 Default (1)

1,2,4-Trimethylbenzene ug/L 55 55 ug/L Max Tier 2 Default (1)

1,2-Dichloroethane ug/L 50 50 U9/L Max Tier 2 Default (1)

1,3,5-Trimethylbenzene ug/L 29 29 ug/L Max Tier 2 Default (1)

Acenaphthene ug/L 220 220 ug/L Max Tier 2 Default (1)

Acenaphthylene ug/L 800 800 ug/L Max Tier 2 Default (1)

Acetone ug/L 10000 10000 ug/L Max Tier 2 Default (1)

Anthracene ug/L 59 59 ug/L Max Tier 2 Default (1)

Benzo[a)anthracene ug/L 26 26 ug/L Max Tier 2 Default (1)

Benzo[a)pyrene ug/L 60 60 ug/L Max Tier 2 Default (1)

Benzo[b)f1uoranthene ug/L 29 29 ug/L Max Tier 2 Default (1)

Benzo[g,h,l]perylene ug/L 37 37 ug/L Max Tier 2 Default (1)

Benzo[k)f1uoranthene ug/L 14 14 ug/L Max Tier 2 Default (1)

Carbon Disulfide ug/L 4.8 4.8 ug/L Max Tier 2 Default (1)

Chrysene ug/L 43 43 ug/L Max Tier 2 Default (1)

"\ /
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Table 3.8

EXPOSURE POINT CONCENTRATION SUMMARY

CENTRAL I REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITYIANNEX SITE

Scenario Timeframe: Tier 2 Future

Medium: Groundwater (On-Site)

Exposure Medium: Groundwater

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCl Concentration Exposure Point Concentration

Potential Concem Mean (Normal) Value Units Statistic Rationale

Dibenz[a,h]anthracene ug/l 3.0 3.0 ug/l Max Tier 2 Default (1)

Ethylbenzene ug/l 800 800 ug/l Max Tier 2 Default (1)

Fluoranthene ug/l 280 280 ug/l Max Tier 2 Default (1)

Fluorene ug/l 70 70 ug/l Max Tier 2 Default (1)

Indeno(1,2,3-cd)pyrene ug/l 44 44 ug/l Max Tier 2 Default (1)

Isopropyl benzene ug/l 7.4 7.4 ug/l Max Tier 2 Default (1)

Methyl isobutyl ketone ug/l 3.5 3.5 ug/l Max Tier 2 Default (1)

Methylene chloride ug/l 180 180 ug/l Max Tier 2 Default (1)

MTBE ug/l 19 19 ug/l Max Tier 2 Default (1)

n-Butylbenzene ug/l 1800 1800 ug/l Max Tier 2 Default (1)

n-Propylbenzene ug/l 11 11 ug/l Max Tier 2 Default (1)

Phenanthrene ug/l 250 250 ug/l Max Tier 2 Default (1)

Pyrene ug/l 200 200 ug/l Max Tier 2 Default (1)

Styrene ug/l 186 186 ug/l Max Tier 2 Default (1)

Toluene ug/l 620 620 ug/l Max Tier 2 Default (1)

Xylenes (total) ug/l 423 423 ugll Max Tier 2 Default (1)

Styrene ug/l 186 186 ug/l Max Tier 2 Default (1)

Toluene ug/l 620 620 ug/l Max Tier 2 Default (1)

trans-1,2-Dichloroethene ug/l 1 0 ug/l Max Tier 2 Default (1)

Vinyl chloride ugll 1 0 ugll Max Tier 2 Default (1)

Xylenes (total) ug/l 423 423 ug/l Max Tier 2 Default (1)

Nitrate ugll 7000 7000 ugll Max Tier 2 Default (1)

Sulfate ugll 1800000 1800000 ugll Max Tier 2 Default (1)

Sulfide ugll 5690 5690 ug/l Max Tier 2 Default (1)

Benzene (725 tt) ug/l 322 322 ug/l 95% UCl-G Geostat (2)

Benzene (500 tt) ugll 494 494 ug/l 95% UCl-G Geostat (3)

Naphthalene (725 tt) ugll 3231 3231 ug/l 95% UCl-G Geostat (2)

Naphthalene (500 tt) ugll 4171 4171 ugll 95% UCl-G Geostat (3)

Statistics: Max Maximum Detected Value

95%UCl-G Geostatistical 95% upper confidence limit on the mean

(1) Tier 2 EPCs are maximum detected concentrations, except for benzene and naphthalene (the driving chemicals). All other concentrations are the same

as the Tier 1 concentrations, as these chemicals did not contribute significantly to overall carcinogenic or noncarcinogenic risks at the site.

(2) Tier 2 exposure point concentrations for benzene and naphthalene (the driving chemicals) based on geostatistical analysis of a circular area,

with a radius of 725 feet, around monitoring well the well with the highest measured benzene concentration. See section 2.6.1 of the text for discussion
of how these concentrations were derived.

(3) Tier 2 exposure point concentrations for benzene and naphthalene (the driving chemicals) were also calculated using on geostatistical analysis of an

alternate circular area, with a radius of 500 feet, around monitoring well the well with the highest measured benzene concentration. See section 2.6.1 of the

text for discussion of how these concentrations were derived.
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Table 3.9

EXPOSURE POINT CONCENTRATION SUMMARY

CENTRAL / REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Tier 2 Future

Medium: Groundwater (On-Site)

Exposure Medium: Indoor Air

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concem Mean (Normal) Value Units Statistic Rationale

Indoor Air 1.2.4-Trimethylbenzene ug/m3 0.060 0.060 ug/m3 Modeled

1.2-Dichloroethane ug/m3
0.019 0.019 ug/m3

Modeled

1.3.5-Trimethylbenzene ug/m3
0.032 0.032 ug/m3 Modeled

Acetone ug/m3
0.29 0.29 ug/m3

Modeled

Carbon disulfide ug/m3
0.06 0.06 ug/m3 Modeled

Ethylbenzene ug/m3 1.6 1.6 ug/m3 Modeled

Isopropyl benzene ug/m3
0.017 0.017 ug/m3

Modeled

Methyl isobutyl ketone ug/m3
0.0049 0.0049 ug/m3

Modeled

Methylene chloride ug/m3
0.16 0.16 ug/m3 Modeled

MTBE ug/m3
0.0073 0.0073 ug/m3

Modeled

Naphthalene ug/m3
2.1 2.1 ug/m3 Modeled

n-Butylbenzene ug/m3 5.5 5.5 ug/m3 Modeled

Styrene ug/m3 0.12 0.12 ug/m3 Modeled

Toluene ug/m3 1.2 1.2 ug/m3 Modeled

Xylenes (total) ug/m3 0.60 0.60 ug/m3 Modeled

Benzene (725 tt) ug/L 0.59 0.59 ug/m3 Modeled

Benzene (500 tt) ug/L 0.91 0.91 ug/m3
Modeled

Statistics: Modeled - Volatilization from groundwater to indoor air modeled using the USEPA vapor intrusion model.
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Table 3.10

EXPOSURE POINT CONCENTRATION SUMMARY

CENTRAL / REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Tier 2 CurrenVFuture

Medium: Soil Gas

Exposure Medium: Indoor Air

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Nonmal) Value Units Statistic Rationale

Indoor Air Benzene ug/m' 0.16 0.16 ug/m' Modeled

Chloroform ug/m' 0.003 0.003 ug/m' Modeled

Ethylbenzene ug/m' 0.12 0.12 ug/m' Modeled

m,p-Xylene ug/m' 0.055 0.055 ug/m' Modeled

Naphthalene ug/m' 0.065 0.065 ug/m' Modeled

Tetrachloroethene (PCE) ug/m' 0.002 0.002 ug/m' Modeled

Trichloroethene ug/m' 0.004 0.004 ug/m' Modeled

Statistics: Modeled - Volatilization from groundwater to indoor air modeled using the USEPA vapor intrusion model.
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Table 3.11

EXPOSURE POINT CONCENTRATION SUMMARY

CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Tier 2 Future

Medium: Goundwater Beneficial Use

Exposure Medium: Car Wash Worker Air

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concem Mean (Normal) Value Units Statistic Rationale

Car Wash 1,2.4-Trimethylbenzene ug/m' 0.0083 0.0083 ug/m' Modeled

Workplace Air 1,2-Dichloroethane ug/m' 0.010 0.010 ug/m' Modeled

1,3,5-Trimethylbenzene ug/m' 0.0044 0.0044 ug/m' Modeled

Acenaphthene ug/m' 0.029 0.029 ug/m' Modeled

Acetone ug/m' 1.4 1.4 ug/m' Modeled

Anthracene ug/m' 0.0078 0.0078 ug/m' Modeled

Benzo[b]f1uoranthene ug/m' 0.0038 0.0038 ug/m' Modeled

Carbon Disulfide ug/m' 0.00091 0.00091 ug/m' Modeled

Chrysene ug/m' 0.0057 0.0057 ug/m' Modeled

Ethylbenzene ug/m' 0.13 0.13 ug/m' Modeled

Fluorene ug/m' 0.0093 0.0093 ug/m' Modeled

Isopropyl benzene ug/m' 0.0011 0.0011 ug/m' Modeled

Methyl isobutyl ketone ug/m' 0.00049 0.00049 ug/m' Modeled

Methylene chloride ug/m' 0.038 0.038 ug/m' Modeled

MTBE ug/m' 0.0035 0.0035 ug/m' Modeled

n-Butylbenzene ug/m' 0.29 0.29 ug/m' Modeled

n-Propylbenzene ug/m' 0.0018 0.0018 ug/m' Modeled

Pyrene ug/m' 0.026 0.026 ug/m' Modeled

Styrene ug/m' 0.030 0.030 ug/m' Modeled

Toluene ug/m' 0.11 0.11 ug/m' Modeled

Xylenes (total) ug/m' 0.074 0.074 ug/m' Modeled

ug/m4
Modeled

Benzene (725 tt) ug/L 0.060 0.060 ug/m' Modeled

Benzene (500 tt) ug/L 0.093 0.093 ug/m' Modeled

Naphthalene (725 tt) ug/L 0.48 0.48 ug/m' Modeled

Naphthalene (500 tt) ug/L 0.62 0.62 ug/ma
Modeled

Statistics: Modeled - Volatilization from groundwater to workplace air modeled using vapor stripping model.
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Table 3.12

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Tier 2 Future

Medium: Goundwater Beneficial Use

Exposure Medium: Car Wash Worker Air

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Normal) Value Units Statistic Rationale

Car Wash 1,2,4-Trimethylbenzene ug/m' 0.026 0.026 ug/m' Modeled

Workplace Air 1,2-Dichloroethane ug/m' 0.030 0.030 ug/m' Modeled

1,3,5-Trimethylbenzene ug/m' 0.013 0.013 ug/m' Modeled

Acenaphthene ug/m' 0.090 0.090 ug/m' Modeled

Acetone ug/m' 4.2 4.2 ug/m' Modeled

Anthracene ug/m' 0.024 0.024 ug/m' Modeled

Benzo[b]fluoranthene ug/m' 0.012 0.012 ug/m' Modeled

Carbon Disulfide ug/m' 0.0028 0.0028 ug/m' Modeled

Chrysene ug/m' 0.017 0.017 ug/m' Modeled

Ethylbenzene ug/m' 0.40 0.40 ug/m' Modeled

Fluorene ug/m' 0.028 0.028 ug/m' Modeled

Isopropyl benzene ug/m' 0.0034 0.0034 ug/m' Modeled

Methyl isobutyl ketone ug/m' 0.0015 0.0015 ug/m' Modeled

Methylene chloride ug/m' 0.12 0.12 ug/m' Modeled

MTBE ug/m' 0.011 0.011 ug/m' Modeled

n-Butylbenzene ug/m' 0.89 0.89 ug/m' Modeled

n-Propylbenzene ug/m' 0.0054 0.0054 ug/m' Modeled

Pyrene ug/m' 0.081 0.081 ug/m' Modeled

Styrene ug/m' 0.093 0.093 ug/m' Modeled

Toluene ug/m' 0.33 0.33 ug/m' Modeled

Xylenes (total) ug/m' 0.23 0.23 ug/m' Modeled

ug/m4 Modeled

Benzene (725 tt) ug/L 0.18 0.18 ug/m' Modeled

Benzene (500 tt) ug/L 0.28 0.28 ug/m6 Modeled

Naphthalene (725 tt) ug/L 1.5 1.5 ug/m' Modeled

Naphthalene (500 tt) ug/L 1.9 1.9 ug/m' Modeled

Statistics: Modeled - Volatilization from groundwater to workplace air modeled using vapor stripping model.
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Table 3.13

EXPOSURE POINT CONCENTRATION SUMMARY

CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Tier 2 Future

Medium: Goundwater Beneficial Use

Exposure Medium: landscape Worker Air

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCl Concentration Exposure Point Concentration

Potential Concem Mean (Normal) Value Units Statistic Rationale

landscape 1,2,4-Trimethylbenzene ug/m3 0.025 0.025 ug/m3
Modeled

~orkplace Air 1,2-Dichloroethane ug/m3 0.029 0.029 ug/m3
Modeled

1,3,5-Trimethylbenzene ug/m3
0.013 0.013 ug/m3

Modeled

Acenaphthene ug/m3
0.087 0.087 ug/m3

Modeled

Acetone ug/m3 4.1 4.1 ug/m3
Modeled

Anthracene ug/m3 0.023 0.023 ug/m3
Modeled

Benzo[b]ftuoranthene ug/m3 0.011 0.Q11 ug/m3
Modeled

Carbon Disulfide ug/m3 0.0027 0.0027 ug/m3 Modeled

Chrysene ug/m3
0.017 0.017 ug/m3

Modeled

Ethylbenzene ug/m3 0.38 0.38 ug/m3
Modeled

Fluorene ug/m3
0.028 0.028 ug/m3

Modeled

Isopropyl benzene ug/m3 0.0033 0.0033 ug/m3 Modeled

Methyl isobutyl ketone ug/m3 0.0015 0.0015 ug/m3
Modeled

Methylene chloride ug/m3 0.11 0.11 ug/m3
Modeled

MTBE ug/m3 0.010 0.010 ug/m3 Modeled

n-Butylbenzene ug/m3 0.86 0.86 ug/m3 Modeled

n-Propylbenzene ug/m3 0.0053 0.0053 ug/m3 Modeled

pyrene ug/m3 0.079 0.079 ug/m3
Modeled

Styrene ug/m3 0.090 0.090 ug/m3
Modeled

Toluene ug/m3 0.32 0.32 ug/m3
Modeled

Xylenes (total) ug/m3 0.22 0.22 ug/m3 Modeled

ug/m' Modeled

Benzene (725 ft) ug/l 0.18 0.18 ug/m5
Modeled

Benzene (500 ft) ug/l 0.27 0.27 ug/m' Modeled

Naphthalene (725 ft) ug/l 1.4 1.4 ug/m' Modeled

Naphthalene (500 ft) ug/l 1.9 1.9 ug/m' Modeled

Statistics: Modeled - Volatilization from groundwater to workplace air modeled using vapor stripping model.

'\
/

Table 3.xls Page 1 of 1



)

Table 3.14

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Tier 2 Future

Medium: Goundwater Beneficial Use

Exposure Medium: Landscape Worker Air

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Normal) Value Units Statistic Rationale

Landscape 1.2.4-Trimethylbenzene ug/m' 0.056 0.056 ug/m' Modeled

Workplace Air 1.2-Dichloroethane ug/m' 0.066 0.066 ug/m' Modeled

1.3.5-Trimethylbenzene ug/m' 0.030 0.030 ug/m' Modeled

Acenaphthene ug/m' 0.198 0.198 ug/m' Modeled

Acetone ug/m' 9.3 9.3 ug/m' Modeled

Anthracene ug/m' 0.053 0.053 ug/m' Modeled

Benzo[b]fluoranthene ug/m' 0.026 0.026 ug/m' Modeled

Carbon Disulfide ug/m' 0.0062 0.0062 ug/m' Modeled

Chrysene ug/m' 0.039 0.039 ug/m' Modeled

Ethylbenzene ug/m' 0.87 0.87 ug/m' Modeled

Fluorene ug/m' 0.063 0.063 ug/m' Modeled

Isopropyl benzene ug/m' 0.0076 0.0076 ug/m' Modeled

Methyl isobutyl ketone ug/m' 0.0033 0.0033 ug/m' Modeled

Methylene chloride ug/m' 0.26 0.26 ug/m' Modeled

MTBE ug/m' 0.024 0.024 ug/m' Modeled

n-Butylbenzene ug/m' 2.0 2.0 ug/m' Modeled

n-Propylbenzene ug/m' 0.012 0.012 ug/m' Modeled

Pyrene ug/m' 0.18 0.18 ug/m' Modeled

Styrene ug/m' 0.21 0.21 ug/m' Modeled

Toluene ug/m' 0.72 0.72 ug/m' Modeled

Xylenes (total) ug/m' 0.50 0.50 ug/m' Modeled

ug/m' Modeled

Benzene (725 tt) ug/L 0.41 0.41 ug/m' Modeled

Benzene (500 tt) ug/L 0.63 0.63 ug/m6 Modeled

Naphthalene (725 tt) ug/L 3.3 3.3 ug/m' Modeled

Naphthalene (500 tt) ug/L 4.2 4.2 ug/m6 Modeled

Statistics: Modeled - Volatilization from groundwater to workplace air modeled using vapor stripping model.
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TABLE 4.1

VALUES USED FOR DAILY INTAKE CALCULATIONS

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Current/Future

Medium: Groundwater

Exposure Medium: Indoor Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationalel Intake Equation!
Code Reference Model Name

C.
Modeled Chemical Concentration

See Table 3 mg/m' See Table 3 Average Concentration (mglm') =Ajr Inhalation Current/Future Adult/ Indoor Air in Indoor Air

Resident Child EF Exposure Frequency 350 days/year U.S. EPA, 2001 a,b C.x EF x ED

School Worker ED Exposure Duration 25 years U.S. EPA, 2001 a,b /(AT)

School Student AT~ Averaging Time (noncancer) 10,950 days Based on ED"a + EDr.c
AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

U.S. EPA, 1991a: Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER: 9285.6-03.

U.S. EPA, 2001 a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

U.S. EPA, 2001b: Risk Assessment Guidance for Superfund. Volume 1- Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) EPA 540/Rl99/005.
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TABLE 4.2

VALUES USED FOR DAILY INTAKE CALCULATIONS

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Current'Future

Medium: Groundwater

Exposure Medium: Indoor Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationalel Intake Equation/
Code Reference Modei Name

C.
Modeled Chemical Concentratior

See Table 3 mg/m' See Table 3
Average Concentration (mg/m') =Air Inhalation Current/Future Adultl Indoor Air in Indoor Air

Resident Child EF Exposure Frequency 350 days/year U.S. EPA, 2001 a,b C.x EF x ED

School Worker ED Exposure Duration 25 years U.S. EPA. 2001a.b /(AT)

School Student AToc Averaging Time (noncancer) 10,950 days Based on EDr.a + EDr.c
AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

U.S. EPA, 1991a: Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER: 9285.6-03.

U.S. EPA, 2001a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

U.S. EPA, 2001b: Risk Assessment Guidance for Superfund. Volume 1- Human Health Evaluation Manual (Part E, Supplemental Guidance for Dennal Risk Assessment) EPA 540/Rl99/005.
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TABLE 4.3

VALUES USED FOR DAILY INTAKE CALCULATIONS

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater - Potable Us

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale! Intake Equation/

Code Reference Model Name

Ingestion Future Age-Adjusted Potable CW Chemical Concentration in Water See Table 3 uglL See Table 3 LADD (mg/kg-day) =
Resident Adult Water CF1 Conversion Factor 1 0.001 mg/ug - CW x CF1 x [(lR•.• x ED,.• / BW.)+(IR•.,x ED,., / BW,)

IRw.a Ingestion Rate 1 Uday U.S. EPA, 1991a, 2001a x EF, /(AT,)

EF, Exposure Frequency 350 days/year U.S. EPA, 1991a, 2001a,b

EDr.a Exposure Duration 3 years U.S. EPA, 1991 a, 2001 a,b

BW. Body Weight 70 kg U.S. EPA, 1991a, 2001a

AT~ Averaging Time (noncancer) 3,285 days Based on EDr.a + EDr.c

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a.b

Child Potable CW Chemical Concentration in Water See Table 3 uglL See Table 3 ADD (mg/kg-day) =
Water CF1 Conversion Factor 1 0.001 mg/ug - CW x CF1 x IRw.c x EFr x EDr.c

IRw.c Ingestion Rate 0.5 Uday U.S. EPA, 1991a, 2001a /(BW,xAT~)

EF, Exposure Frequency 350 dayslyear U.S. EPA, 1991a, 2001a,b

EDr.c Exposure Duration 6 years U.S. EPA, 1991a, 2001a,b

BW, Body Weight 15 kg U.S. EPA, 1991a, 2001a

AT~ Averaging Time (noncancer) 2,190 days Based on EDr.c

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

Car Wash Potable CW Chemical Concentration in Water See Table 3 ugIL See Table 3 ADD/LADD (mg/kg-day) =
Worker Aduit Water CF1 Conversion Factor 1 0.001 mg/ug - CW x CF1 x IRw.w x EFr.w x EDr.w

Landscape tRw.• Ingestion Rate 1 Uday U.S. EPA, 1991a, 2001a /(BW. x AT)

Worker EFr.w Exposure Frequency 225 days/year U.S. EPA, 2002

EDr.w Exposure Duration 6.6 years U.S. EPA, 1991a, 2001a,b

BW. Body Weight 70 kg U.S. EPA, 1991a, 2001a

AT~ Averaging Time (noncancer) 2,409 days Based on EDr.a + EDr.c

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

U.S. EPA, 1991a: Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER: 9285.6-03.

U.S. EPA, 2001a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

U.S. EPA, 2001b: Risk Assessment Guidance for Superfund. Volume 1- Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) EPA 540/Rl99/005.
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TABLE 4.4

VALUES USED FOR DAILY INTAKE CALCULATIONS

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario T1meframe: Future

Medium: Groundwater

Exposure Medium: Groundwater - Potable USE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale! Intake Equationl
Code Reference Model Name

Ingestion Future Age-Adjusted Potable CW Chemical Concentration in Water See Table 3 ug/L See Table 3 LADD (mglkg-day) =

Resident Adult Water CFl Conversion Factor 1 0.001 mg/ug - CW x CFl x [(IR•.• x ED,.• I BW.)+(IR•.,x ED,., I BW,)

IRw.a Ingestion Rate 2 Llday U.S. EPA, 1991a, 2001a x EF, I (AT,)

EF, Exposure Frequency 350 dayslyear U.S. EPA, 1991a, 2001a,b

ED,.• Exposure Duration 24 years U.S. EPA, 1991a, 2001a,b

BW. Body Weight 70 kg U.S. EPA, 1991a, 2001a

AT~ Averaging Time (noncancer) 8,760 days Based on EDr.a + EDr.c

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

Child Potable CW Chemical Concentration in Water See Table 3 uglL See Table 3 ADD (mg/kg-day) =

Water CFl Conversion Factor 1 0.001 mg/ug - CW x CF1 x IRw.c x EFr x EDr.c

IRw.c Ingestion Rate 1 Llday U.S. EPA, 1991a, 2001a I(BW,xAT~)

EF, Exposure Frequency 350 days/year U.S. EPA, 1991a, 2001a,b

EDr.c Exposure Duration 6 years U.S. EPA, 1991a, 2001a,b

BW, Body Weight 15 kg U.S. EPA, 1991a, 2001a

AT~ Averaging Time (noncancer) 2,190 days Based on EDr.c

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

Car Wash Potable CW Chemical Concentration in Water See Table 3 ug/L See Table 3 ADDILADD (mg/kg-day) =

Worker Adult Water CFl Conversion Factor 1 0.001 mg/ug - CW x CF1 x IRw.wx EFr.wx EDr,w

landscape IR..• Ingestion Rate 1 Llday U.S. EPA, 1991a, 2001a I(BW.xAT}

Worker EFr,w Exposure Frequency 225 days/year U.S. EPA, 2002

ED,.• Exposure Duration 25 years U.S. EPA, 1991a, 2001a,b

BW. Body Weight 70 kg U.S. EPA, 1991a, 2001a

AT~ Averaging Time (noncancer) 9,125 days Based on EDr.a + EDr.c

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

U.S. EPA, 1991a: Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER: 9285.6-03.

U.S. EPA, 2001a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

U.S. EPA, 2001b: Risk Assessment Guidance for Superfund. Volume 1- Human Health Evaluation Manual (Part E, Supplemental Guidance for Denmal Risk Assessment) EPA 540/Rl99/005.
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TABLE 4.5

VALUES USED FOR DAILY INTAKE CALCULATIONS

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

10 Tlmeframe: Future

Exposure Medium: Groundwater - Household Vapors

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale! Intake Equation/

Code Reference Model Name

Air Inhalation Future Age-Adjusted Indoor CW Concentration in Groundwater See Table 3 mg/L See Table 3 LADD (mglkg-day) =

Resident Adult Air VF Volatilization Factor 0.5 Um' (1) (CWxVF)x

IRa,. Inhalation Rate 15 m'/day U.S. EPA, 1991a, 2001a [(IR•.• x ED,.• / BW.)+(IR•., x ED,., / BW,)]

EF, Exposure Frequency 350 days/year U.S. EPA, 1991a, 2001a,b x EF,/ AT,

ED,.• Exposure Duration 3 year U.S. EPA, 1991a, 2001a,b

BW. Body Weight 70 kg U.S. EPA, 1991a, 2001a

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

Child Indoor CW Concentration in Groundwater See Table 3 mglL See Table 3 ADD (mg/kg-day) =

Air VF Volatilization Factor 0.5 Um' (1) CW xVF x IRa,ex EFrx EDr,c

IRa,c Inhalation Rate 8 m'/day U.S. EPA, 1991a IBW,xAToc

EF, Exposure Frequency 350 days/year U.S. EPA, 1991a, 2001a,b

EDr,c Exposure Duration 6 year U.S. EPA, 1991a, 2001a,b

BW, Body Weight 15 kg U.S. EPA, 1991a, 2001a

ATne Averaging Time (noncancer) 2,190 days Based on EDr.c

U.S. EPA, 1991a: Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER: 9285.6-03.

U.S. EPA, 2001 a: Supplemental Guidance for Developing 5011 Screening Levels for Superfund Sites. OSWER 9355.4-24.

U.S. EPA, 2001b: Risk Assessment Guidance for Superfund. Volume 1- Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) EPA 540/Rl99/005.

(1) See text for supporting information.
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TABLE 4.6

VALUES USED FOR DAILY INTAKE CALCULATIONS

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater - Household Vapors

'-~-'

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationalel Intake Equation/

Code Reference Model Name

Air Inhalation Future Age-Adjusted Indoor CW Concentration in Groundwater See Table 3 mg/L See Table 3 LADD (mg/kg-day) =

Resident Adult Air VF Volatilization Factor 0.5 Urn' (1) (CWxVF)x

IRa.a Inhalation Rate 20 m'/day U.S. EPA, 1991a, 2001a [(IR•• x ED,.• / BW.)+(IR•., x ED,., / BW,)J

EF, Exposure Frequency 350 dayslyear U.S. EPA, 1991a, 2001a,b xEF,/AT,

EO'A Exposure Duration 24 year U.S. EPA, 1991a, 2001a,b

BW. Body Weight 70 kg U.S. EPA, 1991a, 2001a

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

Child Indoor CW Concentration in Groundwater See Table 3 mglL See Table 3 ADD (mg/kg-day) =

Air VF Volatilization Factor 0.5 Urn' (1) CW x VF X IRa.c x EF, x EOr.c

IRa.e Inhalation Rate 10 m'/day U.S. EPA, 1991a /BW,xAT~

EF, Exposure Frequency 350 days/year U.S. EPA, 1991a, 2001a,b

EOr,e Exposure Duration 6 year U.S. EPA, 1991a, 2001a,t

BW, Body Weight 15 kg U.S. EPA, 1991a, 2001a

ATne Averaging Time (noncancer) 2,190 days Based on EDr.e

U.S. EPA, 1991a: Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER: 9285.6-03.

U.S. EPA, 2001a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

U.S. EPA, 2001 b: Risk Assessment Guidance for Superfund. Volume 1- Human Health Evaluation Manual (Part E, Supplemental Guidance for Denmal Risk Assessment) EPA 540/RJ99/005.

(1) See text for supporting information.
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TABLE 4.7

VALUES USED FOR DAILY INTAKE CALCULATIONS

TIER 1 CENTRAL EXPOSURE

FISCOALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Industrial Use

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationalel Intake Equation!
Code Reference Model Name

Dermal Car Wash Industrial CW Chemical Concentration in Water See Table 3 ugll See Table 3 ADD/LADD (mglkg-day) =

Worker Adult Water CFl Conversion Factor 1 0.001 mg/ug - CW x CFl x CF2 x SA". x ET~ x EF~ x ED~ x Kp

CF2 Conversion Factor 2 0.001 Ucm 3 - /(BW.xAT)

SA". Surface Area 1997 em' U.S. EPA 1997

ET~ Exposure Time 2 hr/day (1)

K, Dermal permeability coefficient (2) cm/hr See Appendix

EF~ Exposure Frequency 225 days/year U.S. EPA, 2002

ED~ Exposure Duration 6.6 years U.S. EPA, 1991 a, 2001 a,b

BW. Body Weight 70 kg U.S. EPA, 1991a, 2001a

AToc Averaging Time (noncaneer) 2,409 days Based on EDcw

AT, Averaging Time (cancer) 25.550 days U.S. EPA, 1991 a, 2001 a.b

Landscape Industrial CW Chemical Concentration in Water See Table 3 ugll See Table 3 ADD/LADD (mglkg-day) =

Worker Adult Water CFl Conversion Factor 1 0.001 mg/ug - CWx CFl x CF2 x SA.. x ET.. x EF.. x ED.. x K,

CF2 Conversion Factor 2 0.001 Ucm 3 - /(BW. x AT)

SA.. Surface Area 1997 em' U.S. EPA 1997

ET.. Exposure Time 2 hr/day (1)

K, Denmal permeability coefficient (2) cm/hr See Appendix

EF.. Exposure Frequency 225 days/year U.S. EPA, 2002

ED.. Exposure Duration 6.6 years U.S. EPA, 1991a, 2001a,b

BW. BodyWeighl 70 kg U.S. EPA, 1991a, 2001a

AToc Averaging Time (ncncancer) 2,409 days Based on Eo..

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

U.S. EPA, 1991a: Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER: 9285.6-03.

U.S. EPA, 2001a: Supplemental Guidanee for Developing Soil Screening levels for Superfund Sites. OSWER 9355.4-24.

U.S. EPA, 2001b: Risk Assessment Guidance for Superfund. Volume 1- Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) EPA 540/Rl99/005.

U.S. EPA, 2002: Supplemental Guidance for Developing Soil Screening levels for Superfund Sites. EPA OSWER 9355.4-24.
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TABLE 4.8

VALUES USED FOR DAILY INTAKE CALCULATIONS

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Industrial Use

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale! Intake Equation/
Code Reference Model Name

Dermal Car Wash Industrial CW Chemical Concentration in Water See Table 3 ug/L See Table 3 ADDILADD (mg/kg-day) =
Worker Adult Water CFl Conversion Factor 1 0.001 mg/ug - CW x CFl x CF2 x SA". x ET~ x EF~ x ED~ x Kp

CF2 Conversion Factor 2 0.001 Ucm 3 - /(BW.xAT)

SA". Surface Area 2299 em' U.S. EPA 1997

ET~ Exposure Time 4 hr/day (1)

Kp Dermal permeability coefficient (2) cm/hr See Appendix

EF~ Exposure Frequency 225 days/year U.S. EPA, 2002

ED~ Exposure Duration 25 years U.S. EPA, 1991a, 2001a,b

BW. Body Weight 70 kg U.S. EPA, 1991a, 2001a

AToo Averaging Time (noncancer) 9.125 days Based on EDcw

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

Landscape Industrial CW Chemical Concentration in Water See Table 3 uglL See Table 3 ADDILADD (mg/kg-day) =
Worker Adult Water CFl Conversion Factor 1 0.001 mg/ug - CW x CFl x CF2 x SA", x ETIw x EFIw X EDIw X Kp

CF2 Conversion Factor 2 0.001 Uem' - /(BW. x AT)

SA", Sulface Area 2299 em' U.S. EPA 1997

ETIw Exposure Time 4 hr/day (1)

Kp Dermal permeability coefficient (2) cmlhr See Appendix

EFIw Exposure Frequency 225 dayslyear U.S. EPA, 2002

ED1w Exposure Duration 25 years U.S. EPA, 1991a, 2001a,b

BW. Body Weight 70 kg U.S. EPA, 1991a, 2001a

AToo Averaging Time (noncancer) 9,125 days Based on ED,.

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

U.S. EPA, 1991a: Risk Assessment Guidance for Superfund. Volume I: Human Heaith Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER: 9285.6-03.

U.S. EPA, 2001a: Supplemental Guidance for Developing Soli Screening Leveis for Supelfund Sites. OSWER 9355.4-24.

U.S. EPA, 2001 b: Risk Assessment Guidance for Supelfund. Volume 1- Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermai Risk Assessment) EPA 540/Rl99/005.

U.S. EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. EPA OSWER 9355.4-24.
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TABLE 4.9

VALUES USED FOR DAILY INTAKE CALCULATIONS

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Industrial Water - Workspace Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationalel Intake Equation/
Code Reference Model Name

Air Inhalation Car Wash Adult Outdoor CA Concentration in Air See Table 3 mg/m' See Table 3 ADD/LADD (mglkg-day) =

Worker Air IRa.cw Inhalation Rate 20 m'/day U.S. EPA, 1991a, 2001a CA x IRa,cw x EFcw x EDcw

EF~ Exposure Frequency 225 days/year U.S. EPA, 2002 /(BW, x AT)

ED~ Exposure Duration 6.6 year U.S. EPA, 1991 a, 2001 a,

BW, Body Weight 70 kg U.S. EPA, 1991a, 2001a

Alne Averaging Time (noncancer) 2,409 days Based on EDcw

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

Landscape Adult Outdoor CA Concentration in Air See Table 3 mg/m' See Table 3 ADDILADD (mglkg-day) =

Worker Air IRa... Inhalation Rate 20 m'/day U.S. EPA, 1991a CA x IRa... x EF.. x ED..

EF, Exposure Frequency 225 days/year U.S. EPA, 2002 /(BW, x AT)

ED.. Exposure Duration 6.6 year U.S. EPA, 1991a, 2001a,b

BW, Body Weight 70 kg U.S. EPA, 1991a, 2001 a

Alne Averaging TIme (noncancer) 2,409 days Based on Eo..

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

U.S. EPA, 1991a: Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER: 9285.6-03.

U.S. EPA, 2001a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

U.S. EPA, 2001b: Risk Assessment Guidance for Superfund. Volume 1- Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) EPA 540/Rl99/005.

U.S. EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. EPA OSWER 9355.4-24.

(1) See text for supporting information.
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TABLE 4.10

VALUES USED FOR DAILY INTAKE CALCULATIONS

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Industrial Water - Workspace Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationalel Intake Equation!
Code Reference Model Name

Air Inhalation Car Wash Adult Outdoor CA Concentration in Air See Table 3 mg/m' See Table 3 ADDILADD (mg/kg-day) =

Worker Air IRa,cw Inhalation Rate 20 m'/day U.S. EPA. 1991a, 2001a CAx IR.,~x EF~x ED~

EF~ Exposure Frequency 225 days/year U.S. EPA, 2002 I(BW. x AT)

ED~ Exposure Duration 25 year U.S. EPA, 1991a, 2001a,b

BW. Body Weight 70 kg U.S. EPA, 1991a, 2001a

Alne Averaging Time (noncancer) 9.125 days Based on ED~

AT, Averaging TIme (cancer) 25,550 days U.S. EPA. 1991a, 2001a.b

Landscape Adult Outdoor CA Concentration in Air See Table 3 mg/m' See Table 3 ADD/LADD (mg/kg-day) =

Worker Air IRa,1w Inhalation Rate 20 m3/day U.S. EPA, 1991a CA x IRiI.1w x EFIw X EDIw

EF, Exposure Frequency 225 days/year U.S. EPA, 2002 I(BW. x AT)

EDIw Exposure Duration 25 year U.S. EPA, 1991a, 2001a,b

BW. Body Weight 70 kg U.S. EPA, 1991a, 2001a

Alne Averaging Time (noncancer) 9,125 days Based on EQ,.

AT, Averaging Time (cancer) 25.550 days U.S, EPA, 1991a. 2001a.b

U.S. EPA, 1991a: Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER: 9285.6-03.

U.S. EPA, 2001a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

U,S. EPA, 2001 b: Risk Assessment Guidance for Superfund. Volume 1- Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) EPA 540/Rl99/005.

U,S. EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. EPA OSWER 9355.4-24.

(1) See text for supporting information.
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TABLE 4.11

VALUES USED FOR DAILY INTAKE CALCULATIONS

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

rio Tirneframe: CurrenVFuture

: Groundwater

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationalel Intake Equation!
Code Reference Model Name

C.
Modeled Chemical Concentration

See Table 3 mg/m' See Table 3
Average Daily Concentration (mglnT) =Air Inhalation Current/Futune Adult I Indoor Air in Indoor Air

Resident Child EF Exposure Frequency 350 days/year U.S. EPA, 2001a,b C.x EF x ED

ED Exposure Duration 30 years U.S. EPA, 2001 a,b I(AT)

AT~ Averaging Time (noncancer) 10,950 days Based on Eo,.,

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

Cia
Modeled Chemical Concentration

See Table 3 mg/m3 See Table 3
Average Daily Concentration (mglnT) =School Worker Adult Indoor Air in Indoor Air

EF Exposure Fnequency 225 days/year U.S. EPA, 2002 Ciax EF x ED

ED Exposure Duration 25 years U.S. EPA, 2001a,b I(AT)

AT~ Averaging Time (noncancer) 9,125 days Based on ED

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

Child C.
Modeled Chemical Concentration

See Table 3 mg/m 3 See Table 3
Average Daily Concentration (mg/nT) =School Student Indoor Air in Indoor Air

EF Exposure Frequency 180 dayslyear Calif. Education Code #4620 C.x EF x ED

ED Exposure Duration 6 years U.S. EPA, 2001 a,b I(AT)

AT~ Averaging Time (noncancer) 2,190 days Based on EDr,c

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

u.s. EPA, 1991a: Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER: 9285.6-03.

U.S. EPA, 2001a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

U.S. EPA, 2001b: Risk Assessment Guidance for Superfund. Volume 1- Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) EPA 540/Rl99/005.

U.S. EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. EPA OSWER 9355.4-24.

Califomia Education Code Section #46200
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TABLE 4.12

VALUES USED FOR DAILY INTAKE CALCULATIONS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Timeframe: CurrenVFuture

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationalel Intake Equationl

Code Reference Model Name

Gia
Modeled Chemical Concentratior

See Table 3 mg/m 3 See Table 3
Average Concentration (mg/m') ;Air Inhalation Current/Future Adult! Indoor Air in Indoor Air

Resident Child EF Exposure Frequency 350 dayslyear U.S. EPA, 2001 a,b C"x EFx ED

ED Exposure Duration 30 years U.S. EPA, 2001 a,b /(AT)

AT~ Averaging Time (noncancer) 2,190 days Based on EDr.c

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

C"
Modeled Chemical Concentratior

See Table 3 mg/m 3 See Table 3 Average Concentration (mg/m3
) =Schooi Worker Adult Indoor Air in Indoor Air

EF Exposure Frequency 225 days/year U.S. EPA, 2002 C"x EF x ED

ED Exposure Duration 25 years U.S. EPA, 2001 a,b I(AT)

AT~ Averaging Time (noncancer) 9,125 days Basedon ED

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

Child C"
Modeled Chemical Concentratior

See Table 3 mg/m' See Table 3 Average Concentration (mglm') ;School Student Indoor Air in Indoor Air

EF Exposure Frequency 180 days/year Cal~. Education Code #4620 C"x EF x ED

ED Exposure Duration 6 years U.S. EPA, 2001 a,b I(AT)

AT~ Averaging Time (ncncancer) 2,190 days Based on EDr,a + EDr,e

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

U.S. EPA, 1991a: Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER: 9285.6-03.

U.S. EPA, 2001 a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

U.S. EPA, 2001b: Risk Assessment Guidance for Superfund. Volume 1- Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) EPA 5401Rl991005.

U.S. EPA, 2002: Supplemental Guidance for Deveioping Soil Screening Levels for Superfund Sites. EPA OSWER 9355.4-24.

California Education Code Section #46200
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TABLE 4.13

VALUES USED FOR DAILY INTAKE CALCULATIONS

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater - Potable Use

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationalel Intake Equation!
Code Reference Model Name

Ingestion Future Age-Adjusted Potable CW Chemical Concentration in Water See Table 3 uglL See Table 3 LADD (mg/kg-day) -

Resident Adult Water CF1 Conversion Factor 1 0.001 mg/ug - CWx CF1 x [(IR•• x ED,.• I BW.)+(IR..,x ED,., I BW,)]

IR.. Ingestion Rate 1 Llday U.S. EPA, 1991a, 2001a x EF, I (AT,)

EF, Exposure Frequency 350 days/year U.S. EPA, 1991a. 2001a.b

ED". Exposure Duration 3 years U.S. EPA. 1991a. 2001a.b

BW. Body Weight 70 kg U.S. EPA, 1991a. 2001a

Alne Averaging Time (noncancer) 3.285 days Based on EOr,a + EDr,c

AT, Averaging Time (cancer) 25,550 days U.S. EPA. 1991a, 2001a.b

Child Potable CW Chemical Concentration in Water See Table 3 uglL See Table 3 ADD (mg/kg-day) =
Water CF1 Conversion Factor 1 0.001 mg/ug - CW x CF1 x IRw.ex EFrx EDr.c

IR.., Ingestion Rate 0.5 Llday U.S. EPA. 1991a. 2001a I(BW,xAT~)

EF, Exposure Frequency 350 days/year U.S. EPA, 1991a. 2001a,b

EDr.c Exposure Duration 6 years U.S. EPA, 1991a, 2001a,b

BW, Body Weight 15 kg U.S. EPA. 1991a, 2001a

AT~ Averaging Time (noncancer) 2,190 days Based on EDr.c

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a.b

Car Wash Potable CW Chemical Concentration in Water See Table 3 ug/L See Table 3 ADDILADD (mg/kg-day) =
Worker Adult Water CF1 Conversion Factor 1 0.001 mg/ug - CW x CF1 x IRw•w x EFr,wx EDr,w

Landscape IR..• Ingestion Rate 1 Llday U.S. EPA. 1991a. 2001a I(BW.xAT)

Worker EFr,w Exposure Frequency 225 days/year U.S. EPA, 2002

ED,.• Exposure Duration, Car Wash 2.6 years U.S. EPA, 1997. Carey, 1988

EDr.w Exposure Duration, Landscape 3.6 years U.S. EPA, 1997. Carey. 1988

BW. Body Weight 70 kg U.S. EPA. 1991a. 2001a

AT~,~, Averaging Time (noncancer), car 949 days Based on ED

ATnc,land Averaging Time (noncancer), Is 1.314 days Based on ED

AT, Averaging Time (cancer) 25.550 days U.S. EPA, 1991a. 2001a,b

u.S. EPA, 1991a: Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER: 9285.6--03.

U.S. EPA, 2001a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

U.S. EPA, 2001 b: Risk Assessment Guidance for Superfund. Volume 1- Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) EPA 540/RJ99/005.

U.S. EPA, 2002: Supplemental Guidance for Developing Soli Screening Levels for Superfund Sites. EPA OSWER 9355.4-24.

Carey. 1988. Occupational tenure in 1987: many workers have remained in their fields. Monthly Labor Review. October. ~12.

TabIe4.x1s

...... ,.' ..
i
......_--/'

(
',~. /'



TABLE 4.14

VALUES USED FOR DAILY INTAKE CALCULATIONS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITYfANNEX SITE

io Timeframe: Future

: Groundwater

IExposure Medium: Groundwater - Potable Use

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale! Intake Equationl

Code Reference Model Name

Ingestion Future Age-Adjusted Potable CW Chemical Concentration in Water See Table 3 uglL See Table 3 LADD (mgfkg-<lay) =
Resident Adult Water CF1 Conversion Factor 1 0.001 mgfug - CW x CF1 x {(IRw,ax EDr.• 1BW,l)+(IRw,cx EDr,1; I BWe)

IR..• Ingestion Rate 2 Uday U.S. EPA. 1991a. 2001a x EF, f(AT,)

EF, Exposure Frequency 350 days/year U.S. EPA. 1991a. 2001a.b

ED,. Exposure Duration 24 years U.S. EPA. 1991a. 2001a.b

BW. Body Weight 70 kg U.S. EPA. 1991a. 2001a

ATne Averaging Time (ncncancer) 3.285 days Based on EDr.• + EDr,1;

AT, Averaging Time (cancer) 25.550 days U.S. EPA, 1991a. 2001a,b

Child Potable CW Chemical Concentration in Water See Table 3 uglL See Table 3 ADD (mgfkg-<lay) :

Water CF1 Conversion Factor 1 0.001 mg/ug - CW x CF1 x IRw.cx EFrx EDr.c

IR.., Ingestion Rate 1 Uday U.S. EPA. 1991a. 2001a I(BW,xAT~)

EF, Exposure Frequency 350 days/year U.S. EPA. 1991a. 2001a,b

EDr.c Exposure Duration 6 years U.S. EPA, 1991a. 2001a,b

BW, Body Weight 15 kg U.S. EPA. 1991a. 2001a

ATnc Averaging Time (noncancer) 2.190 days Based on EDr.c

AT, Averaging Time (cancer) 25.550 days U.S. EPA. 1991a. 2001a,b

Car Wash Potable CW Chemical Concentration in Water See Table 3 uglL See Tabie 3 ADDILADD (mgfkg-<lay) =
Worker Adult Water CF1 Conversion Factor 1 0.001 mg/ug - CWx CF1 x IRw.wx EFr.wx EDr,w

landscape IR..• Ingestion Rate 1 Uday U.S. EPA. 1991a. 2001a f(BW.xAT)

Worker EFr.w Exposure Frequency 225 days/year U.S. EPA. 2002

EDr.w Exposure Duration, Car Wash 13.6 years U.S. EPA. 1997. Carey. 1988

ED,.• Exposure Duration, Landscape 17.6 years U.S. EPA. 1997. Carey. 1988

BW. Body Weight 70 kg U.S. EPA. 1991a. 2001a

AT",.~, Averaging Time (noncancer),car 4.964 days Based on ED

AToc,larld Averaging Time (noncancer),ls 6,424 days Based on ED

AT, Averaging Time (cancer) 25,550 days U.S. EPA. 1991a, 2001a.b

u.s. EPA, 1991a: Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER: 9285.6-03.

U.S. EPA. 2001a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

U.S. EPA, 2001b: Risk Assessment Guidance for Superfund. Volume 1- Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) EPA 540/Rl99/005.

U.S, EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. EPA OSWER 9355.4-24.

Carey. 1988. Occupational tenure in 1987: many workers have remained in their fields. Monthly Labor Review. October. 3-12.
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TABLE 4.15

VALUES USED FOR DAILY INTAKE CALCULATIONS

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

re Medium: Groundwater - Household Vapors

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationalel Intake Equation/
Code Reference Model Name

Air Inhalation Future Age-Adjusted Indoor CW Concentration in Groundwater See Table 3 mglL See Table 3 LADD (mg/kg-day) =

Resident Adult Air VF Volatilization Factor 0.5 Um' (1) (CW xVF) x

IRa,. Inhalation Rate 15 m'/day U.S. EPA, 1991a, 2001a [(IR", x ED",/ BW,)+(IR"o x ED"o / BWo))

EF, Exposure Frequency 350 days/year U.S. EPA, 1991a, 2001a,1 x EF,/ ATo

EDr.a Exposure Duration 3 year U.S. EPA, 1991a, 2001a,1

BW, Body Weight 70 kg U.S. EPA, 1991a, 2001a

ATo Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

Child Indoor CW Concentration in Groundwater See Table 3 mglL See Table 3 ADD (mg/kg-day) =

Air VF Volatilization Factor 0.5 Um' (1) CW x VF x IRa.c x EFr x EDr.c

IRa.c Inhalation Rate 8 m'/day U.S. EPA, 1991a IBWoxAT~

EF, Exposure Frequency 350 days/year U.S. EPA, 1991a, 2001a,b

EDr.c Exposure Duration 6 year U.S. EPA, 1991a, 2001a,t

BWo Body Weight 15 kg U.S. EPA, 1991a, 2001a

ATnc Averaoinq Time (noncaneer) 2,190 days Based on EDr.c

U.S. EPA, 1991a: Risk Assessment Guidanee for Superfund. Volume I: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER: 9285.6-03.

U.S. EPA, 2001a: Supplemental Guidanee for Developing Soil Screenin9 Levels for Superfund Sites. OSWER 9355.4-24.

U.S. EPA, 2001b: Risk Assessment Guidance for Superfund. Volume 1- Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) EPA 540/Rl99/005.

(1) See text for supporting information.
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TABLE 4.16

VALUES USED FOR DAILY INTAKE CALCULATIONS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

nario Timeframe: Future

ium: Groundwater

Exposure Medium: Groundwater - Household Vapors

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationalel Intake Equation/
Code Reference Madel Name

Air Inhalation Future Age-Adjusted Indoor CW Concentration in Groundwater See Table 3 mglL See Table 3 LADD (mg/kg-day) =

Resident Adult Air VF Volatilization Factor 0.5 Um' (1) (CWxVF)x

IRa.• Inhalation Rate 20 m'/day U.S. EPA, 1991a, 2001a [(IR•.• x ED,.• / BW.)+(IR•., x ED,., / BW,)]

EF, Exposure Frequency 350 days/year U.S. EPA, 1991a, 2001a,b xEF,/AT,

EDr.8 Exposure Duration 24 year U.S. EPA, 1991a, 2001a,b

BW. Body Weight 70 kg U.S. EPA, 1991a, 2001a

AT, Averaging TIme (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

Child Indoor CW Concentration in Groundwater See Table 3 mgIL See Table 3 ADD (mg/kg-day) =

Air VF Volatilization Factor 0.5 Um' (1) CW x VF x IRa,c x EFrx EDr,c

IRa.c Inhalation Rate 10 m'/day U.S. EPA, 1991a /BW,xAT~

EF, Exposure Frequency 350 days/year U.S. EPA, 1991a, 2001a,b

EDr•c Exposure Duration 6 year U.S. EPA, 1991 a, 2001 a,b

BW, Body Weight 15 kg U.S. EPA, 1991a, 2001a

AT" Averaging Time (noncancer) 2,190 days Based on EDu:

U.S. EPA, 1991a: Risk Assessment Guidance for Superfund. Vaiume I: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER: 9285.6-03.

U.S. EPA, 2001a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

U.S. EPA, 2001b: Risk Assessment Guidance for Superfund. Volume 1- Human Health Evaluation Manual (Part E, Supplemental Guidance for Denmal Risk Assessment) EPA 540/Rl99/005.

(1) See text for supporting information.
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TABLE 4.17

VALUES USED FOR DAILY INTAKE CALCULATIONS

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Industrial Use

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale! Intake Equation!
Code Reference Model Name

Dermal Car Wash Industrial CW Chemical Concentration in Water See Table 3 uglL See Table 3 ADDfLADD (mglkg-day) =

Worker Adult Water CFl Conversion Factor 1 0.001 mg/ug - CW x CFl x CF2 x SA". x ET~x EF~ x ED~x K,

CF2 Conversion Factor 2 0.001 Ucm3 - /(BW.xAT)

SA". Surface Area 1997 em' U.S. EPA 1997

ET~ Exposure Time 2 hr/day (1)

K, Dermal permeability coefficient (2) cmlhr See Appendix

EF~ Exposure Frequency 225 days/year U.S. EPA, 2002

ED~ Exposure Duration 2.6 years U.S. EPA, 1997, Carey, 1988

BW. Body Weight 70 kg U.S. EPA, 1991a, 2001a

Aloe Averaging Time (ncncancer) 949 days Based on EDcw

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

landscape Industrial CW Chemical Concentration in Water See Table 3 uglL See Table 3 ADD/LADD (mg/kg-day) =

Worker Adult Water CFl Conversion Factor 1 0.001 mg/ug - CW x CF1 x CF2 x SAIW x ET,w X EF,w X ED,w X Kp

CF2 Conversion Factor 2 0.001 Ucm3 - I(BW, x AT)

SA,. Surface Area 1997 em' U.S. EPA 1997

ET,w Exposure Time 2 hr/day (1)

K, Dermal permeability coefficient (2) cm/hr See Appendix

EF1w Exposure Frequency 225 days/year U.S. EPA, 2002

ED" Exposure Duration 3.6 years U.S. EPA, 1997, Carey, 1988

BW. Body Weight 70 kg U.S. EPA, 1991a, 2001a

AToe Averaging Time (noncancer) 1,314 days Based on ED,w

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

Carey. 1988. Occupational tenure in 1987: many workers have remained in their fields. Monthly Labor Review. October. 3-12.

U.S. EPA, 1991a: Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER: 9285.6-03.

U.S. EPA, 2001a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

U.S. EPA, 2001 b: Risk Assessment Guidance for Superfund. Volume 1· Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) EPA 540/Rl99/005.

U.S. EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. EPA OSWER 9355.4-24,

(1) Site specific

(2) Chemical specific. See Appendix
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TABLE 4.18

VALUES USED FOR DAILY INTAKE CALCULATIONS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

~cenarioTimeframe: Future

Medium: Groundwater

Exposure Medium: Industrial Use

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation!

Code Reference Model Name

Dermal Car Wash Industrial CW Chemical Concentration in Water See Table 3 uglL See Table 3 ADD/LADD (mg/kg-day) =
Worker Adult Water CF1 Conversion Factor 1 0.001 mg/ug - CW x CF1 x CF2 x SA.-x ET~x EF~xED~xK"

CF2 Conversion Factor 2 0.001 Ucm3 - /(BW. x AT)

S~ Surface Area 2299 em' U.S. EPA 1997

ET~ Exposure Time 4 hr/day (1)

K, Dermal permeability coefficient (2) cm/hr See Appendix

EF~ Exposure Frequency 225 days/year U.S. EPA. 2002

ED~ Exposure Duration 13.6 years U.S. EPA, 1991a, 2001a,b

BW. Body Weight 70 kg U.S. EPA, 1991a, 2001a

AT" Averaging Time (noncancer) 4,964 days Based on EDcw

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

landscape Industrial CW Chemical Concentration in Water See Table 3 uglL See Table 3 ADD/LADD (mg/kg-day) =
Worker Adult Water CFl Conversion Factor 1 0.001 mg/ug - CW x CF1 x CF2 x SA/w x ET1w X EF1w XED1w X Kp

CF2 Conversion Factor 2 0.001 Ucm3 - /(BW.xAT)

SA", Surface Area 2299 em' U.S. EPA 1997

ET1w Exposure Time 4 hr/day (1)

K, Dermal permeability coefficient (2) cm/hr See Appendix

EF,w Exposure Frequency 225 days/year U.S. EPA, 2002

ED.. Exposure Duration 17.6 years U.S. EPA, 1991a, 2001a,b

BW. Body Weight 70 kg U.S. EPA, 1991a, 2001a

ATne Averaging Time (noncancer) 6,424 days Based on ED,w

AT, A e (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

Carey. 1988. Occupational tenure in 1987: many workers have remained in their fields. Monthly Labor Review. October. 3-12.

u.S. EPA, 1991a: Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER: 9285.6-03.

U.S. EPA, 2001a: Supplemental Guidance for Developing Soil Screening levels for Superfund Sites. OSWER 9355.4-24.

U.S. EPA, 2001b: Risk Assessment Guidance for Superfund. Volume 1- Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) EPA 540/Rl99/005.

U.S. EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. EPA OSWER 9355.4-24.

(1 ) Site specific

(2) Chemical specific. See Appendix
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TABLE 4.19

VALUES USED FOR DAILY INTAKE CALCULATIONS

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITYIANNEX SITE

: Groundwater

ra Medium: Industrial Water - Workspace Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationalel Intake Equation!
Code Reference Model Name

Air Inhalation Car Wash Adult Outdoor CA Concentration in Air See Table 3 mglm' See Table 3 ADDILADD (mglkg-<lay) =

Worker Air IRa,cw Inhalalion Rate 20 m'lday U.S. EPA, 1991a, 2001a CA x IRa.cw x EFcw x EDcw

EF~ Exposure Frequency 225 dayslyear U.S. EPA, 2002 I(BW. x AT)

ED~ Exposure Duration 2.6 year U.S. EPA, 1997, Carey, 198

BW. Body Weight 70 kg U.S. EPA, 1991a, 2001a

AT", Averaging Time (noncancer) 949 days Based on ED~

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

Landscape Adult Outdoor CA Concentration in Air See Table 3 mglm' See Table 3 ADDILADD (mglkg-<lay) =

Worker Air IRa.", Inhalation Rate 20 m'lday U.S. EPA, 1991a CA x IRa.", x EF", x ED",

EF, Exposure Frequency 225 days/year U.S. EPA, 2002 I(BW. x AT)

ED", Exposure Duration 3.6 year U.S. EPA, 1997, Carey, 198

BW. Body Weight 70 kg U.S. EPA, 1991a, 2001a

AT,,!, Averaging Time (noncancer) 1,314 days Based on ED..

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

Carey. 1988. Occupational tenure in 1987: many workers have remained in their fields. Monthly Labor Review. October. 3-12.

U.S. EPA, 1991a: Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER: 9285.6-03.

U.S. EPA, 2001a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

U.S. EPA, 2001 b: Risk Assessment Guidance for Superfund. Volume 1- Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) EPA 5401Rl991005.

U.S. EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. EPA OSWER 9355.4-24.

(1) See text for supporting information.
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TABLE 4.20

VALUES USED FOR DAILY INTAKE CALCULATIONS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Industrial Water - Workspace Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale! Intake Equation/
Code Reference Model Name

Air Inhalation Car Wash Adult Outdoor CA Concentration in Air See Table 3 mglm' See Table 3 ADD/LADD (mg/kg-<iay) =

Worker Air IRa,cw Inhalation Rate 20 m'/day U.S. EPA, 1991a, 2001a CA x IRa.cw x EFcw x EDcw

EF~ Exposure Frequency 225 dayslyear U.S. EPA, 2002 /(BW. x AT)

ED~ Exposure Duration 13.6 year U.S. EPA, 1997, Carey, 1988

BW. Body Weight 70 kg U.S. EPA, 1991a, 2001a

AT~ Averaging Time (noncancer) 4,964 days Based on EDcw

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

Landscape Adult Outdoor CA Concentration in Air See Table 3 mglm' See Table 3 ADD/LADD (mg/kg-day) =

Worker Air IRIl,Iw Inhalation Rate 20 m3/day U.S. EPA, 1991a CA x 1~.1w x EFIw X EDIw

EF, Exposure Frequency 225 days/year U.S. EPA, 2002 /(BW.xAT)

ED", Exposure Duration 17.6 year U.S. EPA, 1997, Carey, 1988

BW. Body Weight 70 kg U.S. EPA, 1991a, 2001a

AT~ Averaging Time (noncancer) 6,424 days Based on ED,.

AT, Averaging Time (cancer) 25,550 days U.S. EPA, 1991a, 2001a,b

Carey. 1988. Occupational tenure in 1987: many workers have remained in their fields. Monthly Labor Review. October. 3-12.

U.S. EPA, 1991a: Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER: 9285.6-03.

U.S. EPA, 2001a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

U.S. EPA, 2001b: Risk Assessment Guidance for Superfund. Volume 1- Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) EPA 540/Rl99/005.

U.S. EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. EPA OSWER 9355.4-24.

(1) See text for supporting information.
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TABLE 5.1

NON-CANCER TOXICITY DATA - ORAUDERMAL

FISCO ALAMEDA FACILITY/ANNEX SITE

Chemical Chronic/ Oral RID Oral Absorption Absorbed RID for Dermal Primary Combined RID:Target Organ(s)

of Potential Subchronic Efficiency for Dermal Target Uncertainty/Modifying
Concern Value I Units Value I Units Organ(s) Factors Source(s) I Date(s)

(1) (MM/DDIYYYY)

Aluminum Chronic 1.0E+00 mg/kg-day NA 1.0E+00 mg/kg-day NCEA

Antimony
Whole Body,

Chronic 4.0E-04 mg/kg-day NA 4.0E-04 mg/kg-day Blood 1000 IRIS 08/19/02

Arsenic Chronic 3.0E-04 mg/kg-day NA 3.0E-04 mg/kg-day Skin 3 IRIS 08/19/02

Barium Chronic 7.0E-02 mg/kg-day NA 7.0E-02 mg/kg-day Kidney 3 IRIS 08/19/02

Beryllium Chronic 2.0E-03 mg/kg-day NA 2.0E-03 mg/kg-day Small Intestine 300 IRIS 08/19/02

Cadmium Chronic 5.0E-04 mg/kg-day NA 5.0E-04 mg/kg-day Kidney 10 IRIS 08/19/02

Calcium Chronic NA mg/kg-day NA NA mg/kg-day

Chloride Chronic NA mg/kg-day NA NA mg/kg-day

Chromium Chronic 3.0E-03 mg/kg-day NA 3.0E-03 mg/kg-day 900 IRIS 08/19/02

Cobalt Chronic 2.0E-02 mg/kg-day NA 2.0E-02 mg/kg-day NCEA

Copper Chronic 4.0E-02 mg/kg-day NA 4.0E-02 mg/kg-day GI System HEAST 07/01/97

Iron Chronic 3.0E-01 mg/kg-day NA 3.0E-01 mg/kg-day NCEA

Lead Chronic NA mg/kg-day NA NA mg/kg-day

Magnesium Chronic NA mg/kg-day NA NA mg/kg-day

Manganese Chronic 1.4E-01 mg/kg-day NA 1.4E-01 mg/kg-day CNS 1 IRIS 08/19/02

Mercury Chronic 3.0E-04 mg/kg-day NA 3.0E-04 mg/kg-day Immune System 1000 IRIS 05/01/95

Methane Chronic mg/kg-day NA O.OE+OO mg/kg-day

Molybdenum Chronic 5.0E-03 mg/kg-day NA 5.0E-03 mg/kg-day Blood 30 IRIS 08/19/02

Nickel Chronic 2.0E-02 mg/kg-day NA 2.0E-02 mg/kg-day Body Weight 300 IRIS 08/19/02

Nitrate Chronic 1.6E+00 mg/kg-day NA 1.6E+00 mg/kg-day Blood 1 IRIS 08/19/02

Potassium Chronic NA mg/kg-day NA NA mg/kg-day

Selenium Chronic 5.0E-03 mg/kg-day NA 5.0E-03 mg/kg-day Whole Body 3 IRIS 08/19/02

Silver Chronic 5.0E-03 mg/kg-day NA 5.0E-03 mg/kg-day Skin 3 IRIS 08/19/02

Sodium Chronic NA mg/kg-day NA NA mg/kg-day

hallium Chronic 6.6E-05 mg/kg-day NA 6.6E-05 mg/kg-day Liver, Blood, Hair 3000 IRIS 08/19/02

!vanadium Chronic 7.0E-03 mg/kg-day NA 7.0E-03 mg/kg-day Hair 100 HEAST 07/01/97

inc Chronic 3.0E-01 mg/kg-day NA 3.0E-01 mg/kg-day Blood 3 IRIS 08/19/02

1,1,1,2-Tetrachloroethane Chronic 3.0E-02 mg/kg-day NA 3.0E-02 mg/kg-day Kidney/Liver 3000 IRIS 12/01196

fTable 5.1_6.x.xls Page 1 of 3
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TABLE 5.1

NON-CANCER TOXICITY DATA - ORAUDERMAL

FISCO ALAMEDA FACILITY/ANNEX SITE

Chemical Chronic! Oral RID Oral Absorption Absorbed RID for Dermal Primary Combined RID:Target Organ(s)

of Potential Subchronic Efficiency for Dermal Target Uncertainty/Modifying
Concern Value I Units Value I Units Organ(s) Factors Source(s) I Date(s)

(1) (MM/DDIYYYY)

1,2,4-Trimethylbenzene Chronic 5.0E-Q2 mg/kg-day NA 5.0E-02 mg/kg-day NCEA

l,2-Dichlorobenzene Chronic 9.0E-Q2 mglkg-day NA 9.0E-02 mg/kg-day NOAEL 1000 IRIS 03/01/01

l,2-Dichloroethane Chronic 3.0E-Q2 mg/kg-day NA 3.0E-02 mg/kg-day NCEA

1,3,5-Trimethylbenzene Chronic 5.0E-Q2 mglkg-day NA 5.0E-02 mg/kg-day NCEA

2-Bulanone Chronic 6.0E-Ql mg/kg-day NA 6.0E-Ol mg/kg-day Reproductive 3000 IRIS 09/26/03

~-Isopropyltoluene no IRIS data NA NA NA

~cetone Chronic 1.0E-Ol mglkg-day NA 1.0E-Ol mg/kg-day Liver, Kidney 1000 IRIS 08/16/02

Benzene Chronic 3.0E-03 mglkg-day NA 3.0E-03 mg/kg-day NCEA

Bromodichloromethane Chronic 2.0E-02 mg/kg-day NA 2.0E-02 mg/kg-day Kidney 1000 IRIS 03/01/91

Carbon disulfide
Reproductivel

Chronic 1.0E-Ql mg/kg-day NA 1.0E-Ol mg/kg-day Teratogenic 100 IRIS 09/01/90

Chloroform Chronic 1.0E-02 mg/kg-day NA 1.0E-02 mg/kg-day Liver 100 IRIS 10/19/01

Chloromethane no IRIS data NA NA NA

icis-1,2-Dichloroethene Chronic 1.0E-Q2 mg/kg-day NA 1.0E-02 mg/kg-day Blood 3000 HEAST 07101/97

Dibromochloromethane Chronic 2.0E-Q2 mg/kg-day NA 2.0E-02 mg/kg-day Liver 1000 IRIS 03/01/91

Dichlorodifluoromethane Chronic 2.0E-Ql mg/kg-day NA 2.0E-Ol mg/kg-day Whole Body 100 IRIS 111101/95

Ethylbenzene Chronic 1.0E-Ql mg/kg-day NA 1.0E-Ol mg/kg-day Liver, Kidney 1000 IRIS 06/01/91

Isopropyl benzene Chronic 1.0E-Ql mg/kg-day NA 1.0E-Ol mg/kg-day Kidney 1000 IRIS 08/01/97

Methyl isobutyl ketone Chronic 8.0E-Q2 mg/kg-day NA 8.0E-02 mg/kg-day HEAST 07101/97

Methylene Chloride Chronic 6.0E-02 mg/kg-day NA 6.0E-02 mg/kg-day Liver 100 IRIS 03/01/88

MTBE Chronic NA NA NA

n-Butylbenzene Chronic 4.0E-02 mglkg-day NA 4.0E-02 mg/kg-day NCEA

n-Propylbenzene Chronic 4.0E-02 mglkg-day NA 4.0E-02 mg/kg-day NCEA

sec-Butylbenzene Chronic 4.0E-02 mglkg-day NA 4.0E-02 mg/kg-day NCEA

Styrene Chronic 2.0E-Ol mglkg-day NA 2.0E-Ol mg/kg-day Blood, Liver 1000 IRIS 09/01/90

Tetrachloroethene Chronic 1.0E-02 mglkg-day NA 1.0E-02 mg/kg-day Liver 1000 IRIS 03/01/88

~oluene
Liver, Kidney,

Chronic 2.0E-Ql mglkg-day NA 2.0E-Ol mg/kg-day Respiratory 1000 IRIS 04/01/94

rrichloroethene Chronic 3.0E-Q4 mglkg-day NA 3.0E-04 mg/kg-day NCEA

rans-l,2-Dichloroethene Chronic 1.0E-02 mg/kg-day NA 1.0E-02 mg/kg-day Blood 1000 HEAST 01/01/89
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TABLE 5.1

NON-CANCER TOXICITY DATA - ORAUDERMAL

FISCO ALAMEDA FACILITY/ANNEX SITE

Chemical Chronic! Oral RID Oral Absorption Absorbed RID for Denmal Primary Combined RID:Target Organ{s)

of Potential Subchronic Efficiency for Dermal Target Uncertainty/Modifying

Concern Value I Units Value I Units Organ{s) Factors Source{s) I Date{s)
(1) (MMIDDIYYYY)

r,tinyl chloride Chronic 3.0E-03 mg/kg-day NA 3.0E-03 mg/kg-day Liver 30 IRIS 08/07/00

p<ylenes (Total) Chronic 2.0E-01 mg/kg-day NA 2.0E-01 mg/kg-day Whole Body 100 IRIS 02/21/03

~cenaphthene Chronic 6.0E-02 mg/kg-day 0.58-0.89 6.0E-02 mg/kg-day Liver 3000 IRIS 04/01/94

~cenaphthylene no IRIS data NA 0.58-0.89 NA

~nthracene Chronic 3.0E-01 mg/kg-day 0.58-0.89 3.0E-01 mg/kg-day NOAEL 3000 IRIS 08/21/02

Benzo[a]anthracene no IRIS data NA 0.58-0.89 NA

Benzo[a]pyrene no IRIS data NA 0.58-0.89 NA

Benzo[b]fluoranthene no IRIS data NA 0.58-0.89 NA

Benzo[g,h,l]perylene no IRIS data NA 0.58-0.89 NA

Benzo[k]fluoranthene no IRIS data NA 0.58-0.89 NA

Chrysene no IRIS data NA 0.58-0.89 NA

Dibenz[a,h]anthracene no IRIS data NA 0.58-0.89 NA
Kidney, Liver,

Fluoranthene Chronic 4.0E.o2 mg/kg-day 0.58-0.89 4.0E-02 mg/kg-day Blood 3000 IRIS 07/01/93

Fluorene Chronic 4.0E.o2 mg/kg-day 0.58-0.89 4.0E-02 mg/kg-day Blood 3000 IRIS 11/01/90

Indeno(1,2,3-cd)pyrene no IRIS data NA 0.58-0.89 NA

Naphthalene Chronic 2.0E-02 mg/kg-day 0.58-0.89 2.0E-02 mg/kg-day Whole Body 3000 IRIS 09/17198

Phenanthrene no IRIS data NA 0.58.0.89 NA

Pyrene Chronic 3.0E-02 mg/kg-day 0.58-0.89 3.0E-02 mg/kg-day Kidney 3000 OEHHA 07/01193

Nitrate as Nitrogen (N) Chronic 1.6E+00 mg/kg-day 1.6E+00 mg/kg-day Blood 1 IRIS 10101191

Sulfate no IRIS data NA NA

Sulfide no IRIS data NA NA

Footnote Instructions:

(1) USEPA,2001.

HEAST =Health Affects Assessment Summary Tables (U.S. EPA, 1997b)

IRIS = Integrated Risk Information System
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TABLE 5.2

NON-CANCER TOXICITY DATA --INHALATION

FISCO ALAMEDA FACILITY/ANNEX SITE

Chemical Chronic! Inhalation RfC Extrapolated RID Primary Combined RfC : Target Organ(s)

of Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)

(MMIDDNYYY)

~Iuminum Chronic 4.9E-03 mg/m 3
1.4E-03 mg/kg-day NCEA

~ntimony NA NA mg/m3
NA mg/kg-day

~rsenic NA NA mg/m 3
NA mg/kg-day

Barium Chronic 4.9E-04 mg/m 3
1.4E-04 mg/kg-day HEAST 7/1/97

Respiratory

Beryllium Chronic 2.0E-05 mg/m 3
5.7E-06 mg/kg-day System 10 IRIS 8/19/02

Cadmium NA NA mg/m 3
NA mg/kg-day

~alcium NA NA mg/m 3
NA mg/kg-day

~hloride NA NA mg/m 3
NA mg/kg-day

Respiratory

Chromium Chronic 7.7E-06 mg/m3
2.2E-06 mg/kg-day System 90 IRIS 8/19/02

vobalt Chronic 2.0E-05 mg/m 3
5.7E-06 mg/kg-day NCEA

Copper NA NA mg/m3
NA mg/kg-day

Iron NA NA mg/m3
NA mg/kg-day

Lead NA NA mg/m3
NA mg/kg-day

Magnesium NA NA mg/m3
NA mg/kg-day

Manganese Chronic 4.9E-05 mg/m3
1.4E-05 mg/kg-day CNS 1000 IRIS 8/19/02

Mercury Chronic 3.0E-04 mg/m3
8.6E-05 mg/kg-day CNS 30 IRIS 6/1/95

Methane mg/m3
mg/kg-day

Molybdenum NA NA mg/m 3
NA mg/kg-day

Nickel NA NA mg/m 3
NA mg/kg-day

Nitrate NA NA mg/m 3
NA mg/kg-day

Potassium NA NA mg/m 3
NA mg/kg-day

Selenium NA NA mg/m 3
NA mg/kg-day

Silver NA NA mg/m 3
NA mg/kg-day

Sodium NA NA mg/m 3
NA mg/kg-day

hallium NA NA mg/m 3
NA mg/kg-day

Vanadium NA NA mg/m 3
NA mg/kg-day
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TABLE 5.2

NON-CANCER TOXICITY DATA -- INHALATION

FISCO ALAMEDA FACILITY/ANNEX SITE

Chemical Chronic! Inhalation RfC Extrapolated RID Primary Combined RfC : Target Organ(s)

of Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)

(MMIDDIYYYY)

7inc NA NA mg/m3
NA mg/kg-day

1.1.1,2-Tetrachloroethane no IRIS data NA NA

1,2,4-Trimethylbenzene no IRIS data 6.0E-03 mg/m3
1.7E-03 mg/kg-day NCEA

1,2-Dichlorobenzene no IRIS data 2.0E-Ol mg/m3
5.7E-02 mg/kg-day HEAST 7/1/97

1,2-Dichloroethane no IRIS data 4.9E-03 mg/m3
1.4E-03 mg/kg-day NCEA

1,3,5-Trimethylbenzene no IRIS data 6.0E-03 mg/m3
1.7E-03 mg/kg-day NCEA

2-Butanone Chronic 5.0E+00 mg/m 3
l.4E+OO mg/kg-day Developmental 1000 IRIS 9/26/03

4-lsopropyltoluene no IRIS data NA NA

Acetone NA NA mg/m3
NA mg/kg-day

Benzene no IRIS data 6.0E-03 mg/m3
1.7E-03 mg/kg-day NCEA

Bromodichloromethane no IRIS data NA NA
Peripheral

Carbon disulfide Chronic 7.0E-Ol mg/m3
2.0E-Ol mg/kg-day Nervous System 30 IRIS 8/1/95

Chloroform no IRIS data 3.0E-03 mg/m 3
8.6E-04 mg/kg-day NCEA

Chloromethane Chronic 3.0E-Ol mg/m 3
8.6E-02 mg/kg-day Brain 1000 NCEA

cis-l,2-Dichloroethene no IRIS data 3.5E-02 mg/m3
1.0E-02 mg/kg-day HEAST 7/1/97

Dibromochloromethane no IRIS data NA NA

Dichlorodifluoromethane no IRIS data 2.0E-Ol mg/m 3
5.7E-02 mg/kg-day HEAST 7/1/97

Ethylbenzene Chronic 1.0E+00 mg/m 3
2.9E-Ol mg/kg-day Developmental 300 IRIS 6/1/91

Isopropyl benzene 4E-Ol mg/m 3
1.lE-Ol mg/kg-day Kidney 1000 IRIS 8/1/97

Methyl isobutyl ketone Chronic 8E-02 mg/m 3
2.3E-02 mg/kg-day HEAST 7/1/97

Methylene Chloride no IRIS data 3.0E+00 mg/m3
8.6E-Ol mg/kg-day HEAST 7/1/97

MTBE Chronic 3.0E+00 mg/m 3
8.6E-Ol mg/kg-day Liver, Kidney 100 IRIS 9/1/93

n-Butylbenzene no IRIS data NA NA

n-Propylbenzene no IRIS data NA NA

Isec-Butylbenzene no IRIS data NA NA
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TABLE 5.2

NON-CANCER TOXICITY DATA -- INHALATION

FISCO ALAMEDA FACILITY/ANNEX SITE

Chemical Chronic! Inhalation RfC Extrapolated RID Primary Combined RfC : Target Organ(s)

of Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)

(MM/DDIYYYY)

Styrene Chronic 1.0E+00 mg/m 3
2.9E-01 mg/kg-day CNS 30 IRIS 7/1/93

etrachloroethene Chronic 6.0E-01 mg/m 3
1.7E-01 mg/kg-day Liver, Kidney 1000 NCEA

eNS,
oluene Chronic 3.9E-01 mg/m3

1.1E-01 mg/kg-day Respiratory 300 IRIS 8/1/92

richloroethene Chronic 6.0E-01 mg/m 3
1.7E-01 mg/kg-day CNS OEHHA 6/23/04

rans-1,2-Dichloroethene no IRIS data NA NA

Vinyl chloride Chronic 1.0E-01 mg/m3
2.9E-02 mg/kg-day Liver 30 IRIS 8n/00

Xylenes (Total) no IRIS data 1.0E-01 mg/m 3
2.9E-02 mg/kg-day CNS 300 IRIS 2121/03

Acenaphthene no IRIS data NA NA

Acenaphthylene no IRIS data NA NA

Anthracene no IRIS data NA NA

Benzo[ajanthracene NA NA NA

Benzo[ajpyrene NA NA NA

Benzo[b]fluoranthene NA NA NA

Benzo[g,h, I]perylene NA NA NA

Benzo[k]fluoranthene no IRIS data NA NA

Chrysene no IRIS data NA NA

Dibenz[a,h]anthracene no IRIS data NA NA

Fluoranthene no IRIS data NA NA

Fluorene no IRIS data NA NA

Indeno(1,2,3-cd)pyrene no IRIS data NA NA

Naphthalene Chronic 3.0E-03 mg/m 3
8.6E-04 mg/kg-day Respiratory 3000 IRIS 9/17/98

Phenanthrene no IRIS data NA NA

Pyrene no IRIS data NA NA

Nitrate as Nitrogen (N) no IRIS data NA NA

Sulfate not listed in IRIS NA NA

Sulfide not listed in IRIS NA NA

!Table 5.1_6.x.xls Page 3 of4



TABLE 5.2

NON-CANCER TOXICITY DATA -- INHALATION

FISCO ALAMEDA FACILITY/ANNEX SITE

Chemical Chronicl Inhalation RIC Extrapolated RID Primary Combined RIC: Target Organ(s)

01 Potential Subchronic Target Uncertainty/Modifying

Concern Value I Units Value I Units Organ(s) Factors Source(s) I Date(s)
(MM/DDIYYYY)

Footnote Instructions:

(1) Inhalation RID =(RIC*20 m 3/day)/70 kg
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TABLE 6.1

CANCER TOXICITY DATA - ORAUDERMAL

FISCO ALAMEDA FACILITY/ANNEX SITE

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidencel Oral CSF

of Potential Efficiency for Dermal for Dermal Cancer Guideline
Concern Value Units Value Units Description Source(s) Date(s)

(1) (MM/DDIYYYY)

Aluminum NA NA NA NA NA

Antimony NA NA NA NA NA

Arsenic 9.5E+00 (mg/kg-<tay)-1 9.5E-Q1 1.5E+00 (mg/kg-day)-1 A OEHHA 07/28/04

Barium NA NA NA NA NA

Beryllium NA NA NA NA NA D IRIS 08/19/02

Cadmium 3.8E-01 (mg/kg-day)-1 2.5E-02 9.5E-03 (mg/kg-day)-1 B1 OEHHA 10/10/02

Calcium NA NA NA NA NA D IRIS 08/19/02

Chloride NA NA NA NA NA

Chromium NA NA NA NA NA

Cobalt NA NA NA NA NA

Copper NA NA NA NA NA D IRIS 08/19/02

Iron NA NA NA NA NA

Lead NA NA NA NA NA

Magnesium NA NA NA NA NA

Manganese NA NA NA NA NA D IRIS 08/19/02

Mercury NA NA NA NA NA D IRIS 08/19/02

Methane NA NA NA NA NA

Molybdenum NA NA NA NA NA

Nickel NA NA NA NA NA

Nitrate NA NA NA NA NA

Potassium NA NA NA NA NA

Selenium NA NA NA NA NA D IRIS 08/19/02

Silver NA NA NA NA NA D IRIS 08/19/02

Sodium NA NA NA NA NA

Thallium NA NA NA NA NA D IRIS 08/19/02

Vanadium NA NA NA NA NA

Zinc NA NA NA NA NA D IRIS 08/19/02

{Table 5.1_6.x.xls Page 1 of 3



TABLE 6.1

CANCER TOXICITY DATA - ORAUDERMAL

FISCO ALAMEDA FACILITY/ANNEX SITE

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF

of Potential Efficiency for Dermal for Dermal Cancer Guideline
Concern Value Units Value Units Description Source(s) Date(s)

(1) (MM/DDIYYYY)

1,1,1,2-Tetrachloroethane 2.6E-02 (mg/kg-dayr' NA 2.6E-02 (mg/kg-day)-1 C 01/01/91

1,2,4-Trimethylbenzene NA NA NA NA NA

1,2-Dichlorobenzene NA NA NA NA NA D

1,2-Dichloroethane 4.7E-02 (mg/kg-dayr' NA 4.7E-02 (mg/kg-day)-1 B2 OEHHA 06/23/04

1,3,5-Trimethylbenzene NA NA NA NA NA

2-Butanone NA NA NA NA NA D

4-lsopropyltoluene NA NA NA NA NA D

iAcetone NA NA NA NA NA D IRIS 08/16/02

Benzene 1.0E-01 (mg/kg-dayr' NA 1.0E-01 (mg/kg-day)-1 A OEHHA 06/23/04

Bromodichloromethane 1.3E-01 (mg/kg-dayr' NA 1.3E-01 (mg/kg-day)-1 B2 OEHHA 06/23/04

Carbon disulfide NA NA NA NA NA

Chloroform 3.1E-02 (mg/kg-dayr' NA 3. 1E-02 (mg/kg-day)-1 OEHHA 06/23/04

Chloromethane 1.3E-Q2 (mg/kg-dayr' NA 1.3E-02 (mg/kg-day)-1 C HEAST 07/01/97

cis-1,2-Dichloroethene NA NA NA NA NA D

Dibromochloromethane 8.4E-Q2 (mg/kg-dayr' NA 8.4E-02 (mg/kg-day)-1 C IRIS 01/01/92

Dichlorodifiuoromethane NA NA NA NA NA

Ethylbenzene 3.9E-Q3 (mg/kg-dayr' NA 3.9E-03 (mg/kg-day)-1 D

Isopropyl benzene NA NA NA NA NA D

Methyl isobutyl ketone NA NA NA NA NA

Methylene Chloride 1.4E-Q2 (mg/kg-dayr' NA 1.4E-02 (mg/kg-day)-1 B2 OEHHA 06/23/04

MTBE 1.8E-03 (mg/kg-dayr' NA 1.8E-03 (mg/kg-day)-1 OEHHA 06/23/04

n-Butylbenzene NA NA NA NA NA

n-Propylbenzene NA NA NA NA NA

sec-Butylbenzene NA NA NA NA NA

Styrene NA NA NA NA NA

Tetrachloroethene 5.4E-01 (mg/kg-dayr' NA 5.4E-01 (mg/kg-day)-1 06/23/04
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TA8LE 6.1

CANCER TOXICITY DATA - ORAUDERMAL

FISCO ALAMEDA FACILITY/ANNEX SITE

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF

of Potential Efficiency for Dermal for Dermal Cancer Guideline
Concern Value Units Value Units Description Source(s) Date(s)

(1) (MM/DDNYYY)

Toluene NA NA NA NA NA D

Trichloroethene 1.3E-02 NA NA 1.3E-02 NA OEHHA 06/23/04

trans-1,2-Dichloroethene NA NA NA NA NA

Vinyl chloride 2.7E-D1 (mg/kg-dayr' NA 2.7E-01 (mg/kg-day)-1 A OEHHA 06/23/04

Xylenes (Total) NA NA NA NA NA D

Acenaphthene NA NA 0.58-0.89 NA NA

Acenaphthylene NA NA NA NA NA D

Anthracene NA NA NA NA NA D

8enzo[a]anthracene 1.2E+00 (mg/kg-dayr' 0.58-0.89 1.2E+00 (mg/kg-day)-1 82 OEHHA 06/23/04

8enzo[a]pyrene 1.2E+01 (mg/kg-dayr' 0.58-0.89 1.2E+01 (mg/kg-day)-1 82 OEHHA 06/23/04

8enzo[b]f1uoranthene 1.2E+00 (mg/kg-dayr' 0.58-0.89 1.2E+00 (mg/kg-day)-1 82 OEHHA 06/23/04

8enzo[g,h,l]perylene NA NA NA NA NA D

8enzo[k]f1uoranthene 1.2E+00 (mg/kg-dayr' 0.58-0.89 1.2E+00 (mg/kg-day)-1 82 OEHHA 06/23/04

Chrysene 1.2E-01 NA 0.58-0.89 1.2E-01 NA 82 OEHHA 06/23/04

Dibenz[a,h]anthracene 4.1E+00 (mg/kg-dayr' 0.58-0.89 4.1E+00 (mg/kg-day)-1 82 OEHHA 06/23/04

Fluoranthene NA NA NA NA NA D

Fluorene NA NA NA NA NA D

Indeno(1,2,3-cd)pyrene 1.2E+00 (mg/kg-dayr' 0.58-0.89 1.2E+00 (mg/kg-day)-1 82 OEHHA 06/23/04

Naphthalene NA NA 0.58-0.89 NA NA C 09/17/98

Phenanthrene NA NA NA NA NA D

'Pyrene NA NA NA NA NA D

jNitrate as Nitrogen (N) NA NA NA NA NA

jSulfate NA NA NA NA NA

jSulfide NA NA NA NA NA

Footnote Instructions:

(1) USEPA, 2001.
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TABLE 6.2

CANCER TOXICITY DATA - INHALATION

FISCO ALAMEDA FACILITY/ANNEX SITE

Chemical Unit Risk Inhalation Cancer Slope Factor Weight of Evidencel Unit Risk: Inhalation CSF

of Potential Cancer Guideiine

Concern Value Units Value Units Description Source(s) Date(s)
(MM/DDNYYY)

~Iuminum NA NA

~ntimony NA NA

~rsenic 3.3E+00 (mg/m3)-1 1.2E+01 (mg/kg-day)-1 A OEHHA 7/28/2004

Barium NA NA D IRIS 8/19/2002

Beryllium 2.4E+00 (mg/m3)-1 8.4E+00 (mg/kg-day)-1 B1 IRIS 8/19/2002

Cadmium 1.8E+00 (mg/m3)-1 1.5E+01 (mg/kg-day)-1 B1 OEHHA 7/28/2004

Calcium NA NA

Chloride NA NA

Chromium 8.4E+01 (mglm3)-1 2.9E+02 (mg/kg-day)-1 A IRIS 8/19/2002

Cobalt 2.8E+00 (mg/m3r' 9.8E+00 (mg/kg-day)-1 NCEA

Copper NA NA D IRIS 8/19/2002

Iron NA NA

Lead NA NA

Magnesium NA NA

Manganese NA NA D IRIS 8/19/2002

Mercury NA NA D IRIS 8/19/2002

Methane NA NA

Molybdenum NA NA

Nickel 2.6E-01 (mg/m3)-1 9.1E-01 (mg/kg-day)-1 A OEHHA 10/10/2002

Nitrate NA NA

Potassium NA NA

Selenium NA NA D IRIS 811912002

Silver NA NA D IRIS 8/19/2002

Sodium NA NA

Irhallium NA NA D IRIS 8/19/2002
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TABLE 6.2

CANCER TOXICITY DATA - INHALATION

FISCO ALAMEDA FACILITY/ANNEX SITE

Chemical Unit Risk Inhalation Cancer Slope Factor Weight of Evidence/ Unit Risk: Inhalation CSF

of Potential Cancer Guideline

Concern Value Units Value Units Description Source(s) Date(s)

(MM/DDIYYYY)

~anadium NA NA

;Zinc NA NA D IRIS 8/19/2002

1,1,1,2-Tetrachloroethane 7.4E-03 (mg/m
3r' 2.6E-02 (mg/kg-day)-1 D

1,2,4-Trimethylbenzene NA NA D

1,2-Dichlorobenzene NA NA D

1,2-Dichloroethane 2.1E-02 (mg/m
3r' 7.2E-02 (mg/kg-day)-1 B2 OEHHA 06/23/04

1,3,5-Trimethylbenzene NA NA

2-Butanone NA NA D

~-Isopropyltoluene NA NA D

fi\cetone NA NA D IRIS 8/16/2002

Benzene 2.9E-02 (mg/m
3r' 1.0E-01 (mg/kg-day)-1 A OEHHA 06/23/04

Bromodichloromethane 3.7E-02 (mg/m
3r' 1.3E-01 (mg/kg-day)-1 B2 OEHHA 06/23/04

Carbon disulfide NA NA

Chloroform 5.4E-03 (mg/m
3r' 1.9E-02 (mg/kg-day)-1 B2 OEHHA 06/23/04

Chloromethane 1.8E-03 (mg/m'r' 6.3E-03 (mg/kg-day)-1 D HEAST 07/01/97

cis-1,2-Dichloroethene NA NA D

Dibromochloromethane NA NA C 12/6/2002

Dichlorodifluoromelhane NA NA

Ethylbenzene 1.1E-03 (mg/m
3r' 3.9E-03 (mg/kg-day)-1 D IRIS 03/01/03

Isopropyl benzene NA NA D

Methyl isobutyl ketone NA NA

Methylene Chloride 1.0E-03 (mg/m3r' 3.5E-03 (mg/kg-day)-1 B2 OEHHA 06/23/04

MTBE 2.6E-04 (mg/m3r' 9.1E-04 (mg/kg-day)-1 OEHHA 06/23/04

n-Butylbenzene NA NA

n-Propylbenzene NA NA
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TABLE 6.2

CANCER TOXICITY DATA - INHALATION

FISCO ALAMEDA FACILITY/ANNEX SITE

Chemical Unit Risk Inhalation Cancer Slope Factor Weight of Evidence/ Unit Risk: Inhalation CSF

of Potential Cancer Guideline

Concern Value Units Value Units Description Source(s) Date(s)
(MM/DDIYYYY)

sec-Butylbenzene NA NA

Styrene NA NA

~etrachloroethene 5.9E-03 (mg/m'y' 2.1E-02 (mg/kg-day)-1 OEHHA 06/23/04

~oluene NA NA D

~richloroethene 2.0E-03 (mg/m'y' 7.0E-03 (mg/kg-day)-1 OEHHA 6/23/2004

rans-1,2-Dichloroethene NA NA

rvinyl chloride 7.7E-02 (mg/m3r' 2.7E-01 (mglkg-day)-1 A OEHHA 06/23/04

p<ylenes (Total) NA NA D

~cenaphthene NA NA

ft\cenaphthylene NA NA D

~nthracene NA NA D

Benzo[a)anthracene 1.1E-01 (mg/m
3r' 3.9E-01 (mg/kg-day)-1 B2 OEHHA 06/23/04

Benzo[a)pyrene 1.1E+00 (mg/m3r' 3.9E+00 (mg/kg-day)-1 B2 OEHHA 06/23/04

Benzo[blfluoranthene 1.1E-01 (mg/m
3r' 3.9E-01 (mg/kg-day)-1 B2 OEHHA 06/23/04

Benzo[g,h,llperylene NA NA D

Benzo[klfiuoranthene 1.1E-01 (mg/m3r' 3.9E-01 (mg/kg-day)-1 B2 OEHHA 06/23/04

Chrysene 1.1E-02 (mg/m
3r' 3.9E-02 (mg/kg-day)-1 B2 OEHHA 06/23/04

Dibenz[a,h]anthracene 1.2E+00 (mg/m
3r' 4.1E+00 (mg/kg-day)-1 B2 OEHHA 06/23/04

Fluoranthene NA NA D

Fluorene NA NA D

Indeno(1,2,3-cd)pyrene 1.1E-01 (mg/m
3r' 3.9E-01 (mg/kg-day)-1 B2 OEHHA 06/23/04

Naphthalene NA NA C

Phenanthrene NA NA D

Pyrene NA NA D

Nitrate as Nitrogen (N) NA NA NA

Sulfate NA NA NA

(1) Inhalation RID =(SFi*70 kg)/20 m3/day
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ecepter Population: Car Wash Worker

TABLE 7.1

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 CENTRAL EXPOSURE

FISCO AlAMEDA FACILITY/ANNEX SITE

......

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units IntakelExposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentrntion RfDlRfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groomtwater Polable Water Potable Water Ingestion Aluminum 1.4E+3 uglL 1.2E-3 mglkg-day NA (mglkg-day)-1 NA 1.2E-2 mglkg-day 1.0E+0 rnglkg-day 1.2E-2

Potable Use Antimony 4.8E-1 uglL 4.0E-7 mglkg-day NA (mglkg-day)--1 NA 4.2E-6 mglkg-day 4.0E-4 rnglkg-day 1.1E-2

Arsenic 2.2E+1 uglL 1.8E-5 rnglkg-day 9.5E+0 (mglkg-day)--1 2E-4 1.9E-4 mglkg-day 3.0E-4 mglkg-day 6.5E-1

Barium 2.0E+3 uglL 1.6E-3 mglkg-day NA (mglkg-day)--1 NA 1.7E-2 mglkg-day 7.0E-2 mglkg-day 2.5E-1

Beryllium 1.8E+0 uglL 1.5E-6 mglkg-day NA (mg/kg-day)-l NA 1.6E-5 rnglkg-day 2.0E-3 mglkg-day 8.1E-3

Cadmium 3.2E+0 uglL 2.7E-6 mglkg-day 3.BE-1 (mglkg-day}-1 1E-6 2.9E-5 mglkg-day 5.0E-4 mglkg-day 5.7E-2

Chromium 2.2E+1 uglL 1.8E-5 mglkg-day NA (mglkg-day)--1 NA 1.9E-4 mglkg-day 3.0E-3 mglkg-day 6.5E-2

Cobalt 7.5E+0 uglL 6.2E-6 mglkg-day NA (mglkg-day)-1 NA 6.6E-5 mglkg-day 2.0E-2 mglkg-day 3.3E-3

Copper 1.1E+1 uglL 9.1E-6 mglkg-day NA (mg/kg-day)-1 NA 9.7E-5 mglkg-day 4.0E-2 mglkg-day 2.4E-3

Iron 4.0E+4 uglL 3.3E-2 mglkg-day NA (mglkg-day)-1 NA 3.5E-1 mglkg-day 3.0E-1 mglkg-day 1.2E+0

Lead 3.7E-1 uglL 3.1E-7 mglkg-day NA (mglkg-day)-1 NA 3.3E-6 mglkg-day NA mglkg-day NA

Manganese 2.5E+3 uglL 2.1E-3 mglkg-day NA (mglkg-day)-1 NA 2.2E-2 mglkg-day 1.4E-1 mglkg-day 1.6E-1

Mercury 2.2E-1 uglL 1.8E-7 mglkg-day NA (mglkg-day)-1 NA 2.0E-6 mglkg-day 3.0E-4 mglkg-day 6.5E-3

Molybdenum 3.7E+1 uglL 3.1E-5 mglkg-day NA (mg/kg-day)-1 NA 3.3E-4 mglkg-day 5.0E-3 mglkg-day 6.6E-2

Nickel 1.6E+1 uglL 1.3E-5 mglkg-day NA (mg/kg-day)-l NA 1.4E-4 mglkg-day 2.0E-2 mglkg-day 7.0E-3

Nitrate 7.0E+3 uglL 5.8E-3 mglkg-day NA (mglkg-day)-1 NA 6.2E-2 mglkg-day 1.6E+O mglkg-day 3.9E-2

Selenium 1.3E+1 uglL 1.1E-5 mglkg-day NA (mglkg-day)-1 NA 1.1E-4 mglkg-day 5.0E-3 mg/kg-day 2.3E-2

Silver 1.5E+1 uglL 1.2E-5 mglkg-day NA (mg/kg-day)-l NA 1.3E-4 mglkg-day 5.0E-3 mglkg-day 2.6E-2

Thallium 9.6E+0 uglL 8.0E-6 mglkg-day NA (mg/kg-day)-l NA B.5E-5 mglkg-day 6.6E-5 mglkg-day 1.3E+0

Vanadium 2.0E+1 uglL 1.7E-5 mglkg-day NA (mg/kg-day)-l NA 1.8E-4 mglkg-day 7.0E-3 mglkg-day 2.5E-2

Zinc 1.1E+1 uglL 9.1E-6 mglkg-day NA (mg/kg-day)-1 NA 9.7E-5 mglkg-day 3.0E-1 mglkg-day 3.2E-4

1,2,4-Trimethylbenzene 5.5E+1 uglL 4.6E-5 mglkg-day NA (mglkg-day}-1 NA 4.8E-4 mglkg-day 5.0E-2 mglkg-day 9.7E-3

1,2-Dichloroethane 5.0E+1 uglL 4.2E-5 mglkg-day 4.7E-2 (mglkg-day)-1 2E-6 4.4E-4 mg/kg-day 3.0E-2 mglkg-day 1.5E-2

1,3,5-Trimethylbenzene 2.9E+1 uglL 2.4E-5 mglkg-day NA (mglkg-day)-1 NA 2.6E-4 mglkg-day 5.0E-2 mglkg-day 5.1E-3

Acenaphlhene 2.2E+2 uglL 1.8E-4 mglkg-day NA (mglkg-day)-1 NA 1.9E-3 mg/kg-day 6.0E-2 mg/kg-day 3.2E-2

Acenaphthylene 8.0E+2 uglL 6.6E-4 mglkg-day NA (mglkg-day)-1 NA 7.0E-3 rnglkg-day NA mglkg-day NA

Acetone 1.0E+4 uglL 8.3E-3 mglkg-day NA (mg/kg-day)-1 NA 8.8E-2 mg/kg-day 1.0E-1 mglkg-day 8.8E-1

Anthracene 5.9E+1 uglL 4.9E-5 mglkg-day NA (mg/kg-day)-1 NA 5.2E-4 mglkg-day 3.0E-1 mglkg-day 1.7E-3

Benzene 6.0E+3 uglL 5.0E-3 mglkg-day 1.0E-1 (mg/kg-day)-1 5E-4 5.3E-2 mglkg-day 3.0E-3 mglkg-day 1.8E+1

Benzo(ajanthracene 2.6E+1 uglL 2.2E-5 mglkg-day 1.2E+O (mglkg-day)-1 3E-5 2.3E-4 rnglkg-day NA mglkg--day NA

Benzolajpyrene 6.0E+1 uglL 5.0E-5 mglkg-day 1.2E+1 (mglkg-day)-1 6E-4 5.3E-4 mglkg-day NA mglkg-day NA

Benzo(bjfluoranlhene 2.9E+1 uglL 2.4E-5 mglkg-day 1.2E+O (mglkg-day)-1 3E-5 2.6E-4 rnglkg-day NA mglkg-day NA

Benzo[g,h,l}peryiene 3.7E+1 uglL 3.1E-5 mglkg-day NA (mg/kg-day)-1 NA 3.3E-4 mglkg-day NA mglkg-day NA

Benzo[kjfluoranthene 1.4E+1 uglL 1.2E-5 mglkg-day 1.2E+0 (mglkg-day)-1 1E-5 1.2E-4 mglkg-day NA mglkg-day NA

Carbon Disulfide 4.8E+0 uglL 4.0E-6 mglkg-day NA (mglkg-day)--1 NA 4.2E-5 mglkg-day 1.0E-1 mglkg-day 4.2E-4

Chrysene 4.3E+1 uglL 3.6E-5 mg/kg-day 1.2E-1 (mg/kg-day)-1 4E-6 3.8E-4 mglkg-day NA mglkg-day NA

Dibenz[a,h]anthracene 3.0E+0 uglL 2.5E-6 mglkg-day 4.1E+0 (mg/kg-day)-1 1E-5 2.6E-5 mglkg-day NA mg/kg-day NA

Ethylbenzene 8.0E+2 uglL 6.6E-4 mglkg-day 3.9E-3 (mg/kg-day)-1 3E-6 7.0E-3 mglkg-day 1.0E-1 mglkg-day 7.0E-2

Fluoranthene 2.8E+2 uglL 2.3E-4 mglkg-day NA (mg/kg-day)-1 NA 2.5E-3 mglkg-day 4.0E-2 mg/kg-day 6.2E-2
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cenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 7.1

CALCULATION OF CHEMICAl CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units IntakefExposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfDlRfC Hazard Quotient

Value Units Value Units Value Units Value Units

Fluorene 7.0E+1 uglL 5.BE-5 mglkg-day NA (mglkg-day)-1 NA 6.2E-4 mglkg-day 4.0E-2 mglkg-day 1.SE-2

Indeno(1,2.3-cd)pyrene 4.4E+1 uglL 3.7E-5 mglkg-day 1.2E+O (mg/kg-day)-1 4E-5 3.9E-4 mg/kg-day NA mglkg-day NA

Isopropyl benzene 7.4E+O uglL 6.1E-6 mgIkg-day NA (mg/kg-day)-l NA 6.5E-5 mglkg-day 1.0E-1 rnglkg-day 6.5E-4

Methyl isobutyl ketone 3.5E+O uglL 2.9E-6 mglkg-day O.OE+O (mg/kg-day)-1 OE+O 3.1E-5 mglkg-day B.OE-2 mglkg-day 3.9E-4

Methylene chloride 1.BE+2 uglL 1.5E-4 mglkg-day 1.4E-2 (mg/kg-day)-l 2E-6 1.6E-3 mg/kg-day 6.0E-2 mglkg-day 2.6E-2

MTSE 1.9E+1 uglL 1.6E-5 mglkg-day 1.BE-3 (mg/kg-day)-1 3E-6 1.7E-4 mglkg-day NA rng/kg-day NA

Naphthalene 1.9E+4 uglL 1.6E-2 mglkg-day NA (mg/kg-day)-1 NA 1.7E-1 mglkg-day 2.0E-2 mglkg-day 8.4E+O

n-Butytbenzene 1.8E+3 uglL 1.5E-3 mglkg-day NA (mglkg-day)-1 NA 1.6E-2 mglkg-day 4.0E-2 mglkg-day 4.0E-1

n-Propylbenzene UE+1 UgIL 9.1E-6 mgtkg-day NA (mg/kg-day)-1 NA 9.7E-5 mglkg-day 4.0E-2 mglkg-day 2.4E-3

Phenanthrene 2.5E+2 uglL 2.1E-4 mglkg-day NA (mg/kg-day)-1 NA 2.2E-3 mg/kg-day NA rnglkg-day NA

Pyrene 2.0E+2 uglL 1.7E-4 mglkg-day NA (mg/kg-day)-l NA 1.BE-3 mg/kg-day 3.0E-2 rnglkg-day 5.9E-2

Styrene 1.9E+2 uglL 1.5E-4 mglkg-day NA (mg/kg-day)-1 NA 1.6E-3 mg/kg-day 2.0E-1 mglkg-day B.2E-3

Toluene 6.2E+2 uglL 5.1E-4 mglkg-day NA (mg/kg-day)-1 NA S.SE-3 mgtkg-day 2.0E-1 rnglkg-day 2.7E-2

Xylenes (total) 4.2E+2 uglL 3.SE-4 mglkg-day NA (rnglkg-day)-1 NA 3.7E-3 mglkg-day 2.0E-l mglkg-day 1.9E-2

Exp. Route Total 1E-3 3.1E+1

Exposure Point Total II 1E-3 3.1E+1

Exposure Medium Total 1E-3 3.1E+1

Medium Total 1E-3 3.1E+1

Groundwater Industrial Water Industrial Water Dermal Aluminum 1.4E+3 uglL 4.6E-6 rng/kg-day NA (mglkg-day)-1 NA 4.9E-5 mglkg-day 1.0E+O mg/kg-day 4.QE-S

Industrial Use Antimony 4.BE-1 uglL 1.6E-9 mglkg-day NA (mglkg-day)-1 NA 1.7E-B mglkg-day 4.0E-4 mglkg-day 4.2E-S

Arsenic 2.2E+1 uglL 7.3E-8 mglkg-day 9.SE+O (mglkg-day)-1 7E-7 7.7E-7 mglkg-day 3.0E-4 mgIkg-day 2.6E-3

Bariurn 2.0E+3 uglL 6.SE-6 mglkg-day NA (rnglkg-day)-1 NA 6.9E-S mglkg-day 7.0E-2 mg/kg-day Q.8E-4

Beryllium 1.BE+O uglL 6.1E-9 mglkg-day NA (rnglkg-day)-1 NA 6.4E-8 mglkg-day 2.0E-3 mg/kg-day 3.2E-5

Cadmium 3.2E+O uglL 1.1E-8 rng/kg-day 3.BE-1 (mglkg-day)-l 4E-9 1.1E-7 mg/kg-day 5.0E-4 mglkg-day 2.3E-4

Chromium 2.2E+1 uglL 1.5E-7 mglkg-day NA (mglkg-day)-l NA 1.5E-6 mglkg-day 3.0E-3 mgIkg-day S.2E-4

Cobalt 7.SE+O uglL 2.SE-B mglkg-day NA (mglkg-day)-1 NA 2.6E-7 mg/kg-day 2.0E-2 mg/kg-day 1.3E-5

Copper 1.1E+1 uglL 3.6E-B mglkg-day NA (rnglkg-day)-1 NA 3.QE-7 mglkg-day 4.0E-2 mg/kg-day Q.7E-6

Iron 4.0E+4 uglL 1.3E-4 mglkg-day NA (mglkg-day)-1 NA 1.4E-3 mglkg-day 3.0E-1 mgIkg-day 4.7E-3

Lead 3.7E-1 uglL 1.2E-Q mglkg-day NA (mg/kg-day)-l NA 1.3E-8 mglkg-day NA mgIkg-day NA

Manganese 2.SE+3 uglL B.2E-6 mglkg-day NA (mg/kg-day)-l NA B.7E-S mg/kg-day 1.4E-1 mg/kg-day 6.2E-4

Mercury 2.2E-1 uglL 7.4E-10 mglkg-day NA (mg/kg-day)-1 NA 7.BE-9 mglkg-day 3.0E-4 mg/kg-day 2.6E-S

Molybdenum 3.7E+1 uglL 1.2E-7 mglkg-day NA (mglkg-day)-1 NA 1.3E-B mg/kg-day 5.0E-3 mglkg-day 2.BE-4

Nickel 1.6E+1 uglL 1.1E-B mglkg-day NA (mg/kg-day)-l NA 1.1E-7 mg/kg-day 2.0E-2 mgIkg-day S.BE-6

Nitrate 7.0E+3 uglL 2.3E-5 mglkg-day NA (mg/kg-day)-l NA 2.5E-4 mglkg-day 1.BE+O rng/kg-day 1.5E-4

Selenium 1.3E+1 uglL 4.3E-B mglkg-day NA (mg/kg-day)-1 NA 4.6E-7 mglkg-day 5.0E-3 mg/kg-day Q.1E-5

Silver 1.5E+1 uglL 3.0E-B mglkg-day NA (mg/kg-day)-1 NA 3.2E-7 mglkg-day 5.0E-3 mglkg-day 6.3E-5

Thallium 9.6E+O uglL 3.2E-B mglkg-day NA (mglkg-day)-1 NA 3.4E-7 mg/kg-day 6.6E-5 mglkg-day 5.1E..J

Vanadium 2.0E+1 uglL 6.6E-8 mglkg-day NA (rnglkg-day)-1 NA 7.DE-7 mglkg-day 7.0E-3 mglkg-day 1.0E-4

Zinc 1.1E+1 uglL 2.2E-B mglkg-day NA (mglkg-day)-1 NA 2.3E-7 mg/kg-day 3.0E-1 mglkg-day 7.7E-7
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cenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 7.1

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units IntakelExposure Concentration CSFIUnit Risk Cancer Risk Intake/Exposure Concentration RfDlRfC Hazard Quotient

Value Units Value Units Value Units Value Units

1.2,4-Trimethylbenzene 5.5E+1 "gIL O.OE+O mglkg-day NA (mglkg-day)--1 NA O.OE+O mglkg-day 5.0E-2 mglkg-day O.OE+O

1.2-Dichloroethane 5.0E+1 "gIL 7.0E-6 mglkg-day 4.7E-2 (mglkg-day)--1 3E-7 7.4E-5 mg/kg-day 3.0E-2 mglkg-day 2.5E-3

1.3.5-Trimethylbenzene 2.9E+1 uglL O.OE+O mglkg-day NA (mglkg-day)--1 NA O.OE+O mg/kg-day 5.0E-2 mglkg-day O.OE+O

Acenaphthene 2.2E+2 uglL O.OE+O mglkg-day NA (mglkg-day)--1 NA O.OE+O mg/kg-day 6.0E-2 mglkg-day O.OE+O

Acenaphthylene 8.0E+2 uglL O.OE+O mglkg-day NA (mglkg-day)--1 NA O.OE+O mglkg-day NA mglkg-day NA

Acetone 1.0E+4 "gIL 3.6E-5 mglkg-day NA (mglkg-day)--1 NA 3.BE-4 mglkg-day 1.0E-1 mglkg-day 3.BE-3

Anthracene 5.9E+1 uglL O.OE+O mglkg-day NA (mglkg-day)--1 NA O.OE+O mglkg-day 3.0E-1 mglkg-day O.OE+O

Benzene 6.0E+3 uglL 3.0E-4 mglkg-day 1.0E-1 (mglkg-day)--1 3E-5 3.2E-3 mglkg-day 3.0E-3 mglkg-day 1.1E+O

Benzo(aJanthracene 2.6E+1 uglL O.OE+O mglkg-day 1.2E+O (mg/kg-day)-1 OE+O O.OE+O mglkg-day NA mg/kg-day NA

Benzo[a]pyrene 6.0E+1 uglL O.OE+O rnglkg-day 1.2E+1 (mg/kg-day)-l OE+O O.OE+O mglkg-day NA mglkg-day NA

Benzo[b]fluoranthene 2.9E+1 uglL O.OE+O mglkg-day 1.2E+O (mg/kg-day)-1 OE+O O.OE+O mglkg-day NA mglkg-day NA

Benzo[g,h,I]pery1ene 3.7E+1 uglL O.OE+O mglkg-day NA (mg/kg-day)-1 NA O.OE+O mglkg-day NA mg/kg-day NA

Benzo[klfluoranthene 1.4E+1 uglL O.OE+O mglkg-day 1.2E+O (mg/kg-day)-l OE+O O.OE+O mglkg-day NA mg/kg-day NA

Carbon Disulfide 4.8E+O uglL 2.7E-7 mglkg-day NA (mg/kg-day)-l NA 2.9E-6 mglkg-day 1.0E-1 mglkg-day 2.9E-5

Chrysene 4.3E+1 uglL O.OE+O mglkg-day 1.2E-1 (mglkg-day)--1 OE+O O.OE+O mglkg-day NA mg/kg-day NA

Dibenz[a,hlanlhracene 3.0E+O uglL O.OE+O mglkg-day 4.1E+O (mg/kg-day)-1 OE+O O.OE+O mglkg-day NA mglkg-day NA

Ethylbenzene 8.0E+2 uglL 1.3E-4 rnglkg-day 3.9E-3 (mglkg-day)--1 5E-7 1.4E-3 mglkg-day 1.0E-1 mglkg-day 1.4E-2

Fluoranthene 2.8E+2 uglL O.OHO rnglkg-day NA (mglkg-day)--1 NA O.OE+O mglkg-day 4.0E-2 mglkg-day O.OE+O

Fluorene 7.0E+1 uglL O.OE+O mglkg-day NA (mg/kg-day)-l NA O.OE+O mglkg-day 4.0E-2 mg/kg-day O.OE+O

Indeno(1,2.3-cd)pyrene 4.4E+1 uglL O.OHO mglkg-day 1.2E+O (mg/kg-day)--1 OE+O O.OE+O mglkg-day NA mg/kg-day NA

Isopropyl benzene 7.4E+O uglL 7.5E-7 mglkg-day NA (mg/kg-day)-1 NA 8.0E-6 mglkg-day 1.0E-1 mglkg-day 8.0E-5

Methyl isobutyl ketone 3.5E+O "gIL 4.6E-8 mglkg-day O.OE+O (mg/kg-day)-1 OE+O 4.9E-7 mglkg-day B.OE-2 mg/kg-day 6.1E-6

Methylene chloride 1.8E+2 uglL 2.1E-6 mglkg-day 1.4E-2 (mg/kg-day)-1 3E-8 2.2E-5 mg/kg-day 6.0E-2 mg/kg-day 3.7E4

MTBE 1.9E+1 uglL 2.4E-7 mglkg-day 1.8E-3 (mg/kg-day)--1 4E-10 2.6E-6 mglkg-day NA mg/kg-day NA

Naphthalene 1.9E+4 uglL 3.0E-3 mglkg-day NA (mglkg-day}-1 NA 3.1E-2 mglkg-day 2.0E-2 mglkg-day 1.6E+O

n-Butylbenzene 1.BE+3 uglL O.OE+O mglkg-day NA (mglkg-day}-1 NA O.OE+O mg/kg-day 4.0E-2 mg/kg-day O.OE+O

n-Propylbenzene 1.1E+1 uglL O.OE+O mglkg-day NA (mg/kg-day)-1 NA O.OE+O mglkg-day 4.0E-2 mg/kg-day O.OE+O

Phenanthrene 2.5E+2 "gIL O.OHO mglkg-day NA (mg/kg-day)-1 NA O.OE+O mg/kg-day NA mglkg-day NA

Pyrene 2.0E+2 uglL O.OE+O mglkg-day NA (mg/kg-day)-1 NA O.OE+O mg/kg-day 3.0E-2 mglkg-day O.OE+O

Styrene 1.9E+2 "gIL 2.3E-5 mglkg-day NA (mgIkg-day}-1 NA 2.4E-4 mglkg-day 2.0E-1 mgIkg-day 1.2E-3

Toluene 6.2E+2 "gIL 6.4E-5 mglkg-day NA (mg/kg-day)-1 NA 6.8E-4 mgIkg-day 2.0E-1 mg/kg-day 3.4E-3

Xylenes (total) 4.2E+2 "gIL 7.4E-5 mglkg-day NA (mg/kg-day)-1 NA 7.9E-4 mglkg-day 2.0E-1 mg/kg-day 3.9E-3

I Exp. Route Total I 3E-5 2.7E+O

Exposure Point Total 3E-5 2.7E+O

Exposure Medium Total 3E-5 2.7E+O

Work Space Air Work Space Air Inhalation 1.2,4-Trimelhylbenzene 8.3E-6 mg/m3 1.4E-7 mglkg-day NA (mgIkg-day)--1 NA 1.5E-6 mg/kg-day 1.7E-3 mgIkg-day 8.6E-4

1,2-Dichloroethane 9.8E-6 mg/m3 1.6E-7 mglkg-day 7.2E-2 (mglkg-day}-1 1E-B 1.7E-6 mglkg-day 1.4E-3 mglkg-day 1.2E-3

1,3,5-Trimethylbenzene 4.4E-6 mg/m3 7.3E-B mglkg-day NA (mg/kg-day)--1 NA 7.7E-7 mglkg-day 1.7E-3 mg/kg-day 4.5E-4
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cenario Timeframe: FuhJre

TABLE 7.1

CALCULAliON OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Car Wash Worker

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units InlakelExposure Concentration CSF/Unit Risk Cancer Risk IntakeJExposure Concentration RfDlRfC Hazard Quotient

Value Units Value Units Value Units Value Units

Acenaphthene 2.9E-5 mglm3 4.9E-7 mglkg-day NA (mglkg-<lay)-l NA 5.2E-6 mglkg-day NA mg/kg-day NA

Acetone 1.4E-3 mglm3 2.3E-5 mg/kg-day NA (mglkg-<lay)-l NA 2.4E-4 mg/kg-day NA mglkg-day NA

Anthracene 7.8E-6 mglm3 1.3E-7 mglkg-day NA (mglkg-<lay)-l NA 1.4E-6 mglkg-day NA rnglkg-day NA

Benzene 1. 1E-3 mglm3 1.9E-5 rng/kg-day 1.0E-1 (mg/kg-day}-1 2E-S 2.0E-4 rng/kg-day 1.7E-3 mglkg-<lay 1.2E-1

Benzo[b]fluoranlhene 3.BE-S mglm3 6.4E-8 rnglkg-day 3.9E-1 (mglkg...cJay)-1 2E-8 6.8E-7 mglkg-day NA mglkg-day NA

Carbon Disulfide 9.1E-7 mglm3 1.5E-B mglkg...cJay NA (mglkg-<lay)-l NA 1.6E-7 mglkg-day 2.0E-l mglkg-day 8.1E-7

Chrysene S.7E-6 mglm3 9.SE-8 mg/kg...cJay 3.9E-2 (mglkg-day}-1 4E-9 1.0E-6 mglkg-day NA mglkg-day NA

Ethylbenzene 1.3E-4 mglm3 2.1E-6 mglkg...cJay 3.9E-3 (mglkg-<lay)-l BE-Q 2.3E-S mglkg-<lay 2.9E-1 mglkg-day 7.BE-S

Auorene 9.3E-S mglm3 1.5E-7 mglkg...cJay NA (mglkg-<lay)-l NA 1.6E-6 mglkg-day NA mglkg-day NA

Isopropyl benzene 1.1E-6 mglm3 1.9E-8 mglkg...cJay NA (mglkg-day)-1 NA 2.0E-7 mglkg-<lay 1.1E-1 mglkg-day 1.BE-6

Methyl isobutyl ketone 4.9E-7 mglm3 8.1E-9 mglkg...cJay O.OE+O (mglkg-day)-1 OE+O 8.6E-8 mglkg-day 2.3E-2 mglkg-day 3.BE-6

Methylene chloride 3.BE-5 mglm3 6.3E-7 mglkg-day 3.5E-3 (mglkg-<lay)-l 2E-Q 6.6E-6 mglkg-<lay 8.6E-1 mglkg-day 7.7E-6

MTSE 3.5E-S mglm3 5.8E-8 mg/kg...cJay 9.1E-4 (mg/kg-<lay)-1 5E-11 6.1E-7 mglkg-<lay B.6E-1 mglkg-day 7.1E-7

Naphthalene 2.BE-3 mglm3 4.7E-5 mglkg-day NA (mg/kg-<lay)-l NA 5.0E-4 mglkg-day 8.6E-4 mglkg-day 5.8E-1

n-Butylbenzena 2.9E-4 mglm3 4.8E-6 mglkg...cJay NA (mglkg-<lay)-1 NA 5.1E-5 mglkg-day NA mglkg-day NA

n-Propylbenzene 1.BE-6 mglm3 2.9E-B mglkg-day NA (mg/kg-<lay)-l NA 3.1E-7 mglkg-<lay NA mglkg-<lay NA

Pyrena 2.6E-5 mglm3 4.4E-7 mg/kg-day NA (mglkg-day}-1 NA 4.7E-6 mglkg-day NA mglkg-day NA

Styrene 3.0E-5 mglm3 5.0E-7 mg/kg-day NA (mglkg-day}-1 NA 5.3E-6 mglkg-day 2.QE-1 mglkg-day 1.BE-5

Toluene 1.1E-4 mglm3 1.BE-6 mg/kg-day NA (mglkg-<lay)-l NA 1.9E-S mglkg-day 1.1E-1 mglkg-day 1.7E-4

Xylenes (total) 7.4E-5 mglm3 1.2E-S mg/kg...cJay NA (mglkg-<lay)-l NA 1.3E-S mglkg-<lay 2.QE-2 mglkg-day 4.5E-4

Exp. Route Total 2E-S 7.0E-1

Exposure Point Total 2E-S 7.0E-1

!Exposure Medium Total 2E-S 7.0E-1

Medium Total 3E-S 3.4E+O

Total of Receptor Risks Across All Media 1E-3 Total of Receptor Risks Across All Media 3.5E+1
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TABLE 7.2

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Potable Water Potable Water Ingestion Aluminum 1.4E+3 uglL 4.4E-3 mglkg-day NA (mglkg-day}-1 NA 1.2E-2 mgfkg-day 1.0E+O mglkg-day 1.2E-2

Potable Use Antimony 4.8E-1 uglL 1.5E-6 mgfkg-day NA (mgIkg-day}-1 NA 4.2E-6 mglkg-day 4.0E-4 mglkg-day 1.1E-2

Arsenic 2.2E+1 uglL 6.9E-5 mgfkg-day 9.5E+O (mglkg-day}-1 7E-4 1.9E-4 mglkg-day 3.0E-4 mglkg-day 6.5E-1

Barium 2.0E+3 uglL 6.2E-3 mgfkg-day NA (mglkg-day}-1 NA 1.7E-2 mglkg-day 7.0E-2 mglkg-day 2.5E-1

Beryllium 1.8E+O uglL 5.8E-6 mgfkg-day NA (mglkg-<lay)-1 NA 1.6E-5 mglkg-day 2.0E-3 mglkg-day 6.1E-3

Cadmium 3.2E+O uglL 1.0E-5 mgfkg-day 3.8E-1 (mglkg-day}-1 4E-6 2.9E-5 mglkg-day 5.0E-4 mglkg-day 5.7E-2

Chromium 2.2E+1 uglL 6.9E-5 mgfkg-day NA (mglkg-day}-1 NA 1.9E-4 mg/kg-day 3.0E-3 mg/kg-day 6.5E-2

Cobalt 7.5E+O uglL 2.3E-5 mgfkg-day NA (mglkg-day}-1 NA 6.6E-5 mglkg-day 2.0E-2 mglkg-day 3.3E-3

Copper 1.1E+1 uglL 3.5E-5 mg/kg-day NA (mglkg-<lay)-1 NA 9.7E-5 mgIkg-day 4.0E-2 mg/kg-day 2.4E-3

Iron 4.DE+4 uglL 1.2E-1 mgfkg-day NA (mglkg-day}-1 NA 3.5E-1 mgIkg-day 3.0E-1 mglkg-day 1.2E+O

Lead 3.7E-1 uglL 1.2E-6 mgfkg-day NA (mglkg-<lay)-1 NA 3.3E-6 mg/kg-day NA mglkg-day NA

Manganese 2.5E+3 uglL 7.8E-3 mglkg-day NA (mglkg-<lay)-1 NA 2.2E-2 mg/kg-day 1.4E-1 mg/kg-day 1.6E-1

Mercury 2.2E-1 uglL 7.DE-7 mglkg-day NA (mg/kg-day}-1 NA 2.0E-6 mglkg-day 3.0E-4 mglkg-day 6.5E-3

Molybdenum 3.7E+1 uglL 1.2E-4 mglkg-day NA (mglkg-<lay)-1 NA 3.3E-4 mg/kg-day 5.0E-3 mglkg-day 6.6E-2

Nickel 1.6E+1 uglL 5.0E-5 mg/kg-day NA (mglkg-day)-1 NA 1.4E-4 mglkg-day 2.0E-2 mglkg-day 7.0E-3

Nitrate 7.DE+3 uglL 2.2E-2 mgfkg-day NA (mg/kg-day}-1 NA 6.2E-2 mglkg-day 1.6E+O mglkg-day 3.9E-2

Selenium 1.3E+1 uglL 4.1E-5 mglkg-day NA (mglkg-<lay)-1 NA 1.1E-4 mglkg-day 5.0E-3 mglkg-day 2.3E-2

Silver 1.5E+1 uglL 4.7E-5 mgfkg-day NA (mglkg-day)-1 NA 1.3E-4 mglkg-day 5.0E-3 mg/kg-day 2.6E-2

Thallium 9.6E+O uglL 3.0E-5 mg/kg-day NA (mg/kg-day)-1 NA 8.5E-5 mgIkg-day 6.6E-5 mg/kg-day 1.3E+O

Vanadium 2.DE+1 uglL 6.3E-5 mglkg-day NA (mg/kg-day}-1 NA 1.8E-4 mgIkg-day 7.0E-3 mg/kg-day 2.5E-2

Zinc 1.1E+1 uglL 3.5E-5 mgfkg-day NA (mglkg-day}-1 NA 9.7E-5 mglkg-day 3.0E-1 mglkg-day 3.2E-4

1,2.4-Trimethylbenzene 5.5E+1 uglL 1.7E-4 mglkg-day NA (mglkg-<lay)-1 NA 4.6E-4 mglkg-day 5.0E-2 mglkg-day 9.7E-3

1.2-Dichloroethane 5.0E+1 uglL 1.6E-4 mglkg-day 4.7E-2 (mglkg-<lay)-1 7E-6 4.4E-4 mg/kg-day 3.0E-2 mglkg-day 1.5E-2

1,3.5-Trimethylbenzene 2.9E+1 uglL 9.1E-5 mglkg-day NA (mglkg-<lay)-1 NA 2.6E-4 mglkg-day 5.0E-2 mglkg-day 5.1E-3

Acenaphthene 2.2E+2 ugll 6.9E-4 mg/kg-day NA (mg/kg-day}-1 NA 1.9E-3 mgIkg-day 6.0E-2 mglkg-day 3.2E-2

Acenaphthylene 8.0E+2 uglL 2.SE-3 mglkg-day NA (mglkg-<lay)-1 NA 7.0E-3 mglkg-day NA mglkg-<lay NA

Acetone 1.0E+4 uglL 3.1E-2 mglkg-day NA (mglkg-<lay)-1 NA 8.8E-2 mg/kg-day 1.0E-1 mglkg-day 8.8E-1

Anthracene S.9E+1 uglL 1.9E-4 mgfkg-day NA (mglkg-<lay)-1 NA 5.2E-4 mglkg-day 3.0E-1 mglkg-day 1.7E-3

Benzene 6.0E+3 uglL 1.9E-2 mglkg-day 1.0E-1 (mglkg-<lay)-1 2E-3 5.3E-2 mg/kg-day 3.0E-3 mglkg-day 1.8E+1

Benzo[ajanthracene 2.6E+1 uglL 8.2E-S mglkg-day 1.2E+O (mglkg-<lay)-1 1E-4 2.3E-4 mglkg-day NA mglkg-day NA

Benzo[a]pyrene 6.0E+1 uglL 1.9E-4 mglkg-day 1.2E+1 (mglkg-<lay)-1 2E-3 S.3E-4 mg/kg-day NA mglkg-day NA

Benzo[bjfluoranthene 2.9E+1 uglL 9.1E-S mglkg-day 1.2E+O (mglkg-<lay)-1 1E-4 2.6E-4 mglkg-day NA mglkg-day NA

Benzolg,h.ljperylene 3.7E+1 uglL 1.2E-4 mglkg-day NA (mglkg-<lay)-1 NA 3.3E-4 mg/kg-day NA mglkg-day NA

Benzo(k]f1uoranthene 1.4E+1 uglL 4.4E-5 mglkg-day 1.2E+O (mglkg-day}-1 SE-5 1.2E-4 mglkg-day NA rnglkg-day NA

Carbon Disulfide 4.8E+O uglL 1.5E-S mglkg-day NA (mglkg-<lay)-1 NA 4.2E-5 mglkg-day 1.0E-1 rnglkg-day 4.2E-4

Chrysene 4.3E+1 uglL 1.4E-4 mg/kg-day 1.2E-1 (mglkg-<lay)-1 2E-S 3.8E-4 mglkg-day NA mglkg-day NA

Dibenz[a,h}anthracene 3.0E+O uglL 9.4E-6 mglkg-day 4.1E+O (mglkg-<lay)-1 4E-S 2.6E-S mglkg-day NA mg/kg-day NA

Ethylbenzene 8.0E+2 uglL 2.SE-3 mglkg-day 3.9E-3 (mglkg-day}-1 1E-S 7.0E-3 mglkg-day 1.0E-1 mglkg-day 7.0E-2

Fluoranlhene 2.8E+2 uglL 8.6E-4 mg/kg-day NA (mg/kg-day}-1 NA 2.5E-3 mglkg-day 4.0E-2 mg/kg-day 6.2E-2
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cenario Timeframe: Future

Receptor Population: Car Wash Worker

ReceptOf Age: Adult

TABLE 7.2

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO AlAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units IntakelExposure Concentration CSF/Unil Risk Cancer Risk Inlake/Exposure Concentration RfDlRfC Hazard Quotient

Value Units Value Units Value Units Value Units

Fluorene 7.0E+1 uglL 2.2E-4 mg/kg-day NA (mglkg.<Jay~1 NA 6.2E-4 mglkg-day 4.0E-2 mglkg--day 1.SE-2

IOOeoo(1,2.3-cd)pyrene 4.4E+1 uglL 1.4E-4 mg/kg-day 1.2E+O (mglkg.<Jay~1 2E-4 3.9E-4 mg/kg-day NA rnglkg-day NA

Isopropyl benzene 7.4E+O uglL 2.3E-5 mg/kg-day NA (mglkg.<Jay~1 NA 6.5E-S mglkg..<Jay 1.0E-1 mg/kg-day 6.5E-4

Methyl isobutyl ketone 3.5E+O uglL 1.1E-5 mgfkg-day O.OE+O (mglkg.<Jay~1 OE+O 3.1E-S mglkg.<Jay 8.0E-2 mg/kg-day 3.9E4

Methylene chloride 1.8E+2 uglL S.7E-4 mgfkg-day 1.4E-2 (mglkg.<Jay~1 8E-6 1.6E-3 mg/kg-day 6.0E-2 mg/kg-day 2.6E-2

MTBE 1.9E+1 uglL 6.0E-5 mglkg-day 1.8E-3 (mglkg.<Jay~1 1E-7 1.7E-4 mg/k~ay NA mg/kg-day NA

Naphthalene 1.9E+4 uglL 6.0E-2 mglkg-day NA (mglkg-day)-1 NA 1.7E-1 mglkg-day 2.0E-2 mglkg-day 8.4E+D

n-Butylbenzene 1.8E+3 uglL S.7E-3 mglkg-day NA (mglkg-day}-1 NA 1.6E-2 mglkg-day 4.0E-2 mglkg-day 4.DE-1

n-Propylbenzene 1.1E+1 uglL 3.SE-5 mglkg-day NA (mglkg.<Jay~1 NA 9.7E-S mglkg-day 4.0E-2 mg/kg-day 2.4E-3

Phenanthrene 2.5E+2 uglL 7.9E-4 mglkg-day NA (mglkg.<Jay~l NA 2.2E-3 mglkg-day NA mglkg-day NA

Pyrene 2.0E+2 uglL 6.3E-4 rngIkg-day NA (mglkg.<JaYH NA 1.8E-3 mglkg-day 3.0E-2 mglkg-day S.9E-2

Styrene 1.9E+2 uglL S.8E-4 mg/kg-day NA (mglkg.<Jay~l NA 1.6E-3 mglkg-day 2.0E-1 mglkg-day 8.2E-3

Toluene 6.2E+2 uglL 1.9E-3 mglkg-day NA (mglkg-day)-1 NA S.SE-3 mglkg-day 2.0E-1 mglkg-day 2.7E-2

Xylenes (total) 4.2E+2 uglL 1.3E-3 mglkg-day NA (mglkg.<Jay~1 NA 3.7E-3 mglkg-day 2.0E-1 mglkg-day 1.9E-2

Exp. Route Total 5E-3 3.1E+1

Exposure Point Total 5E-3 3.1E+1

Exposure Medium Total

I II :::: II I
3.1E+1

Medium Total 3.1E+1

Groundwater Industrial Water Industrial Water Dermal Aluminum 1.4E+3 uglL 4.0E-5 mglkg-day NA (mglkg-day)-1 NA 1.1E4 mglkg-day 1.0E+O mg/kg-day 1.1E4

Industrial Use Antimony 4.8E·1 uglL 1.4E-8 mglkg-day NA (mg/kg.<Jay~1 NA 3.9E-8 mglkg.<Jay 4.0E4 mglkg-day 9.7E-5

Arsenic 2.2E+1 uglL 6.4E-7 mg/kg-day 9.5E+O (mglkg-day)-1 6E-6 1.BE-6 mglkg.<Jay 3.0E-4 mglkg-day 5.9E-3

Barium 2.0E+3 uglL 5.7E-5 mglkg-day NA (mg/kg.<Jay~1 NA 1.BE4 mglkg.<Jay 7.0E-2 mglkg-day 2.3E-3

Beryllium 1.8E+O uglL 5.3E-B mglkg-day NA (mglkg-day)-1 NA 1.5E-7 mglkg.<Jay 2.0E-3 mgIkg-day 7.4E-5

Cadmium 3.2E+O uglL 9.4E-B mglkg-day 3.8E-1 (mglkg.<Jay~1 4E-6 2.BE-7 mglkg.<Jay S.OE-4 mgIkg-day 5.2E-4

Chromium 2.2E+1 uglL 1.3E-6 mglkg-day NA (mg/kg.<Jay~1 NA 3.BE-6 mg/kg-day 3.DE-3 rng/kg-day 1.2E-3

Cobalt 7.5E+O uglL 2.2E-7 mg/kg-day NA (mg/kg.<Jay~1 NA B.DE-7 mgfkg-day 2.0E-2 mg/kg-day 3.0E-S

Copper 1.1E+1 uglL 3.2E-7 mg/kg-day NA (mg/kg.<Jay~1 NA B.9E-7 mglkg.<Jay 4.0E-2 mglkg-day 2.2E-S

Iron 4.0E+4 uglL 1.1E-3 mglkg-day NA (mg/kg.<Jay~1 NA 3.2E-3 rngIkg-day 3.0E-1 mglkg-day 1.1E-2

Lead 3.7E-1 uglL 1.1E-6 mg/kg-day NA (mglkg.<Jay~1 NA 3.0E-6 mglkg.<Jay NA mglkg-day NA

Manganese 2.5E+3 uglL 7.1E-S mglkg-day NA (mg/kg.<Jay~1 NA 2.0E4 mglkg.<Jay 1.4E-1 mgIkg-day 1.4E-3

Mercury 2.2E-1 uglL B.4E-9 mg/kg-day NA (mg/kg-day)-1 NA 1.8E-8 mg/kg-day 3.0E-4 mglkg-day B.OE-5

Molybdenum 3.7E+1 uglL 1.1E-6 mglkg-day NA (mglkg.<Jay~l NA 3.0E-6 mglkg-day S.OE-3 mglkg-day 6.1E-4

Nickel 1.6E+1 uglL 9.3E-B mglkg-day NA (mglkg.<Jay~1 NA 2.BE-7 mglkg-day 2.0E-2 rnglkg-day 1.3E-S

Nitrate 7.0E+3 uglL 2.0E-4 mglkg-day NA (mglkg.<Jay~1 NA 5.7E4 mglkg-day 1.6E+O mglkg-day 3.SE-4

Selenium 1.3E+1 uglL 3.BE-7 mg/kg-day NA (mglkg.<Jay~1 NA 1.1E-6 mglkg-day S.OE-3 mglkg-day 2.1E-4

Silver 1.5E+1 uglL 2.BE-] mglkg-day NA (mglkg.<Jay~1 NA 7.3E-7 mg/kg-day S.OE-3 rnglkg-day 1.5E-4

Thallium 9.6E+O uglL 2.8E-7 mglkg-day NA (mglkg-day}-1 NA 7.8E-7 mglkg-day B.BE-S mglkg-day 1.2E-2

Vanadium 2.0E+1 uglL 5.8E-7 mglkg-day NA (mglkg-day}-1 NA 1.6E-6 mglkg.<Jay 7.0E-3 mglkg-day 2.3E-4

linc 1.1E+1 uglL 1.9E-7 mglkg-day NA (mg/kg-day)-1 NA 5.3E-7 mg/kg-day 3.0E-1 mg/kg-day 1.8E-6
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cenario Timeframe: Future

Car Wash Worker

TABLE 7.2

CALCULATION OF CHEMICAL CANCER RISKS AND NONwCANCER HAZARDS

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO AlAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units IntakelExposura Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfDlRfC Hazard Quotient

Value Units Value Units Value Units Value Units

1,2,4-Trimethylbenzene 5.5E+i ugll O.OE+O mglkg-day NA (mglkg-day}-i NA O.OE+O mg/kgwday 5.0E-2 mglkg-day O.OE+O

i,2wDichloroethane 5.0E+i ugll 6.1E-5 mglkg-day 4.7E-2 (mglkg-day)-1 3E-6 1.7E-4 mg/kg-day 3.0E·2 mglkg-day 5.7Ew3

i,3,5-Trimethylbenzene 2.9E+1 ugll O.OHO mg/kg-day NA (mglkg-day)-1 NA O.OE+O mg/kgwday 5.0E-2 mg/kg-day O.OE+O

Acenaphthene 2.2E+2 ugll O.OE+O mglkg-day NA (mglkg-day}-i NA O.OE+O mg/kgwday 6.0Ew2 mglkg-day O.OE+O

Acenaphthylene 8.0E+2 ugll O.OE+O mg/kg-day NA (mglkg-day)-1 NA O.OE+O mg/kg-day NA mg/kg-day NA

Acetone i.DE+4 ugll 3.1E-4 mgtkg-day NA (mglkg-day}-1 NA 8.7E-4 mglkg-day 1.0E·1 mg/kg-day a.7Ew3

Anthracene 5.9E+i ugll a.OE+O mglkg-day NA (mglkg-day}-1 NA O.OHO mglkg-day 3.0E-1 mg/kg-day O.OE+O

Benzene 6.0E+3 ugll 2.6E-3 mglkg-day 1.0Ew1 (mglkg-day}-1 3E-4 7.3E-3 mglkg-day 3.0Ew3 mglkg-<lay 2.4E+O

Benzo[alanthracene 2.6E+1 ugll O.OE+O mglkg-day i.2E+O (mglkg-day)-1 OE+O a.OE+O mglkg-day NA mglkg-day NA

Benzo[alpyrene 6.0E+1 ugll O.OE+O mglkg-day i.2E+1 (mglkg-day)-1 OE+O O.OE+O mglkg-day NA mglkg-day NA

Benzo[blfluoranthene 2.9E+i ugll O.OE+O mglkg-day 1.2E+O {mglkg-day}-1 OE+O O.OHO mglkg-day NA mglkg-day NA

Benzo[g,h,llperylene 3.7E+i ugll O.OE+O mglkg-day NA {mglkg-day}-i NA O.OHO mglkg-day NA mglkg-day NA

Benzo(klfluoranthene 1.4E+1 ugll O.OE+O mglkg-day 1.2E+O (mglkg-day}-1 OE+O O.OE+O mglkg-day NA mglkg-day NA

Carbon Disulfide 4.8E+O ugll 2.4E-6 mglkg-day NA (mglkg-day}-1 NA 6.6E-6 mglkg-day i.0E-1 mglkg-<lay 6.6E-5

Chrysene 4.3E+1 ugll O.OE+O mglkg-day 1.2E·1 {mglkg-day}-1 OE+O O.OHO mglkg-day NA mglkg-day NA

Dibenz(a,hlanthracene 3.0E+O ugll O.OE+O mglkg-day 4.1E+O {mglkg-day}-1 OE+O O.OHO mgfkg-day NA mglkg-day NA

Ethylbenzene 8.0E+2 ugll i.1Ew3 mglkg-day 3.9Ew3 (mglkg-day}-1 4Ew6 3.2E·3 mglkg-day 1.0E-1 mg/kg-day 3.2E·2

Fluoranthene 2.8E+2 ugll O.OE+O mglkg-day NA {mglkg-day}-1 NA O.OE+O mg/kg-day 4.0E-2 mglkg-day O.OE+O

Fluorene 7.0E+i ugll O.OE+O mglkg-day NA (mglkg-day}-1 NA O.OHO mglkg-day 4.0E-2 mglkg-day O.OE+O

Indeno(1,2,3-cd}pyrene 4.4E+1 ugll O.OE+O mglkg-day i.2E+O (mglkg-day)-1 OE+O a.OE+O mglkg-day NA mglkg-day NA

Isopropyl benzene 7.4E+O ugll 6.6E-6 mglkg-day NA (mglkg-day}-1 NA 1.8E-5 mglkg-day 1.0Ew1 mglkg-day 1.8E-4

Methyl isobutyl ketone 3.5E+O ugll 4.0E-7 mglkg-day O.OE+O (mglkg-day}-1 OE+O 1.1E-6 mglkg-day 8.0E·2 mglkg-day 1.4E·5

Methylene chloride i.8E+2 ugll i.8Ew5 mglkg-day i.4Ew2 (mglkg-day)-1 3E-7 5.1E-5 mglkg-day 6.OE-2 mglkg-<lay 8.5E-4

MTBE i.9E+1 ugll 2.1E-6 mgfkg-day 1.8E·3 {mglkg-day}-1 4E-9 6.0E-6 mglkg-day NA rnglkg-day NA

Naphthalene i.9E+4 ugll 2.6E-2 mglkg-day NA (mglkg-day)-1 NA 7.2E-2 mglkg-day 2.0E-2 mglkg-<lay 3.6E+O

n-Butylbenzene 1.8E+3 ugll O.OE+O mglkg-day NA {mglkg-day}-1 NA O.OE+O mglkg-day 4.0Ew2 mglkg-day O.OE+O

n-Propylbenzene 1.1E+1 ugll O.OE+O mglkg-day NA (mglkg-day}-1 NA O.OE+O mglkg-day 4.0Ew2 mglkg-day O.OE+O

Phenanthrene 2.5E+2 ugll O.OE+O mglkg-day NA (mglkg-day)-1 NA O.OE+O mglkg.day NA mglkg-day NA

Pyrena 2.0E+2 ugll O.OE+O mglkg-day NA {mg/kg-day}-1 NA O.OE+O mglkg-day 3.0E-2 mglkg-day O.OE+O

Styrene 1.9E+2 ugll 2.0E-4 mglkg-day NA (mglkg-day)-1 NA 5.6E-4 mglkg-<lay 2.0Ew1 mglkg-day 2.8E-3

Toluene 6.2E+2 ugll 5.6E-4 mglkg-day NA (mglkg-day)-1 NA i.6E-3 mglkg-<lay 2.0Ew1 mglkg-day 7.8Ew3

Xylenes (total) 4.2E+2 ugll 6.5E-4 mglkg-day NA (mglkg-day)-1 NA 1.8E-3 mglkg-day 2.0E-1 mglkg-day 9.1EwJ

IExp. Route Total I I 3E-4 I I 6.1E+O I
Exposure Point Tatar 3E-4 6.1E+O

Exposure Medium Total 3E-4 6.1E+O

Work Space Air Work Space Air Inhalation 1,2,4-Trimethylbenzene 2.6E·5 mglm3 1.6E-6 mglkg-day NA (mglkg-day}-1 NA 4.5E-6 mglkg-day 1.7Ew3 mglkg-day 2.6Ew3

1,2wDichloroethane 3.0Ew5 mglm3 1.9E-6 mglkg~ay 7.2Ew2 (mglkg-day}-1 1Ew7 5.3E-6 mglkg-day 1.4E-3 mgIkg-day 3.8E-3

1,3,5-Trimethylbenzene 1.3E-5 mglm3 8.5E·7 mglkg-day NA (mglkg-day}-1 NA 2.4E-6 mglkg-day 1.7Ew3 mg/kg-day 1.4E-3
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cenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 7.2

CAlCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units IntakelExposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Acenaphthene 9.0E-5 mg/m3 5.6E-6 mg/kg-day NA (mglk9-day)-1 NA 1.6E-5 mg/kg-day NA mg/kg-day NA

Acetone 4.2E-3 mg/m3 2.7E-4 mg/kg-day NA (mg/kg-day}-1 NA 7.4E4 mg/kg-day NA mg/kg-day NA

Anthracene 2.4E-5 mg/m3 1.5E-6 mgIkg-day NA (mglkg-day)-1 NA 4.2E-6 mg/kg-day NA mg/kg-day NA

Benzene 3.4E-3 mg/m3 2.2E-4 mgIkg-day 1.0E-1 (mg/kg-day)-1 2E-5 6.1E4 mgIkg-day 1.7E-3 mg/kg--day 3.6E-1

Benzo[b]fluoranthene 1.2E-5 mg/m3 7.4E-7 mglkg-day 3.9E·1 (mglkg-day)-1 3E-7 2.1E~ mglkg-day NA mgIkg-day NA

Carbon Disulfide 2.8E-6 mg/m3 1.8E-7 mgIkg-day NA (mg/kg-day)-1 NA 4.9E-7 mg/kg-day 2.0E-1 mg/kg--day 2.5E-6

Chrysene 1.7E-5 mglm3 1.1E-6 mg/kg-day 3.9E-2 (mgIkg-day}-1 4E-8 3.1E-6 mg/kg-day NA mg/kg-day NA

Ethylbenzene 4.0E-4 mg/m3 2.5E-5 mgIkg-day 3.9E-3 (mglkg-day)-1 1E-7 7.0E-5 mg/kg-day 2.9E-1 mg/kg-day 2.4E-4

Auorene 2.8E-5 mglm3 1.8E-6 mgIkg-day NA (mglkg-day)-1 NA 5.0E-6 mg/kg-day NA mglkg-day NA

Isopropyl benzene 3.4E-6 mg/m3 2.2E-7 mgIkg-day NA (mg/kg-day)-1 NA 6.1E-7 mg/kg-day 1.1E-1 mglkg-day 5.5E-6

Methyl isobutyl ketone 1.5E-6 mg/m3 9.5E-8 mg/kg-day O.OE+O (mglkg-day)-1 OE+O 2.6E-7 mgIkg-day 2.3E-2 mglkg-day 1.2E-5

Methylene chloride 1.2E-4 mglm3 7.3E-6 mg/kg-day 3.5E-3 (mglkg-day)-1 3E-8 2.0E-5 mgIkg-day 8.6E-1 mg/kg--day 2.4E-5

MTSE 1.1E-5 mglm3 6.7E-7 mg/kg-day 9.1E4 (mglkg-day)-1 6E-10 1.9E-6 mglkg-day 8.6E-1 mg/kg-day 2.2E-6

Naphthalene 8.7E-3 mglm3 5.5E-4 mglkg-day NA (mglkg-day)-l NA 1.5E-3 mglkg-day 8.6E-4 mglkg-day 1.8E+O

n-Butylbenzene 8.9E-4 mglm3 5.6E-5 mg/kg-day NA (mglkg-day}-1 NA 1.6E-4 mglkg-day NA mg/kg-day NA

n-Propylbenzene 5.4E-6 mglm3 3.4E-7 mg/kg-day NA (mglkg-day}-1 NA 9.6E-7 mglkg-day NA mgIkg-day NA

Pyrene 8.1E-5 mg/m3 5.1E-6 mglkg-day NA (mglkg-day)-l NA 1.4E-S mg/kg-day NA mg/kg-day NA

Styrene 9.3E-S mg/m3 5.9E-6 mglkg-day NA (mglkg-day)-1 NA 1.6E-S mglkg-day 2.9E-1 mg/kg-day 5.6E-5

Toluene 3.3E-4 mg/m3 2.1E-S mglkg-day NA (mglkg-day}-1 NA S.8E-S mglkg-day 1.1E-1 mglkg-day 5.2E-4

Xylenes (total) 2.3E-4 mglm3 1.4E-S mglkg-day NA (mgIkg-day}-1 NA 4.0E-S mglkg-day 2.9E-2 mg/kg-day 1.4E-3

Exp. Route Total 2E-5 2.2E+O

Exposure Point Total 2E-5 2.2E+O

Exposure Medium Total 2E-5 2.2E+O

Medium Total 3E-4 8.3E+O

Total of Receptor Risks Across All Media 6E-3 Total of Receptor Risks Across All Media 4.0E+1
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cenario Timeframe: Future

eceptor Population: Landscape Worker

Receptor Age: Adult

TABLE 7.3

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACIUTYIANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units IntakelExposure Concentration CSFlUnit Risk Cancer Risk IntakelExposure Concentration RfDlRfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Potable Water Potable Water Ingestion Aluminum 1.4E+3 "gIL 1.2E-3 mglkg-day NA (mglkg.<Jay)-1 NA 1.2E-2 mglkg.day 1.0E+O mglkg.day 1.2E-2

Potable Use Antimony 4.BE-1 "gIL 4.0E-7 mglkg-day NA (mglkg-day)-1 NA 4.2E-6 mglkg.day 4.0E-4 mglkg.<Jay 1.1E-2

Arsenic 2.2E+1 "gIL 1.BE-5 mglkg-day 9.5E+O (mglkg.<Jay)-1 2E-4 1.9E-4 mglkg-day 3.0E-4 mglkg.<Jay 6.5E-1

Barium 2.0E+3 uglL 1.6E-3 mg/kg-day NA (mglkg.<Jay)-1 NA 1.7E-2 mglkg-day 7.0E-2 mg/kg-day 2.5E-1

Berytlium 1.BE+O "gIL 1.5E-6 mglkg-day NA (mglkg.<Jay)-1 NA 1.6E-5 rnglkg-day 2.0E-3 mglkg-day 8.1E-3

Cadmium 3.2E+O uglL 2.7E-6 mglkg-day 3.8E-1 (mgfkg-day}-1 1E-6 2.9E-5 mglkg-day 5.0E-4 mglkg-day 5.7E-2

Chromium 2.2E+1 uglL 1.8E-5 mglkg-day NA (mglkg.<Jay)-l NA 1.9E-4 rnglkg-day 3.0E-3 mglkg-day 8.5E-2

Cobalt 7.5E+O uglL 6.2E-6 mglkg-day NA (mglkg.<Jay)-l NA 8.6E-5 mglkg-day 2.0E-2 mglkg-day 3.3E-3

Copper 1.1E+1 uglL 9.1E-6 mglkg-day NA (mglkg.<Jay)-l NA 9.7E-5 mglkg-day 4.0E-2 mglkg-day 2.4E-3

Iron 4.0E+4 uglL 3.3E-2 mglkg-day NA (mglkg-day)-1 NA 3.5E-1 mgJkg-day 3.0E-1 mglkg-day 1.2E+O

Lead 3.7E-1 uglL 3.1E-7 mglkg-day NA (mglkg.<Jay)-l NA 3.3E-6 mgIkg-day NA mglkg-day NA

Manganese 2.5E+3 uglL 2.1E-3 mg/kg-day NA (mglkg.<Jay)-l NA 2.2E-2 mgIkg-day 1.4E-1 mglkg-day 1.6E-1

Mercury 2.2E-1 uglL 1.8E-7 mglkg-day NA (mglkg.<Jay)-l NA 2.0E-6 mgfkg-day 3.0E-4 mglkg-day 6.5E-3

Molybdenum 3.7E+1 uglL 3.1E-5 mglkg-day NA (mglkg.<Jay)-l NA 3.3E-4 mgfkg-day 5.0E-3 mglkg-day 6.6E-2

Nickel 1.6E+1 "gIL 1.3E-5 mglkg-day NA (mglkg.<Jay)-1 NA 1.4E-4 mglkg-day 2.0E-2 mglkg-day 7.0E-3

Nitrate 7.0E+3 uglL 5.8E-3 rnglkg-day NA (rnglkg-day)-1 NA 6.2E-2 mgfkg-day 1.6E+O mglkg-day 3.9E-2

Selenium 1.3E+1 uglL 1.1E-5 mglkg-day NA (rnglkg-day)-1 NA 1.1E-4 mgfkg-day 5.0E-3 mglkg-day 2.3E-2

Silver 1.5E+1 uglL 1.2E-S mglkg-day NA (mglkg.<Jay)-l NA 1.3E-4 mglkg-day 5.0E-3 mglkg-day 2.6E-2

Thallium 9.6E+O "gIL 8.0E-6 mg/kg-day NA (mglkg.<Jay)-l NA B.5E-5 mglkg.<Jay 6.6E-5 mglkg-day 1.3E+O

Vanadium 2.0E+1 uglL 1.7E-5 mg/kg-day NA (mglkg.<Jay)-l NA 1.8E-4 mglkg.<Jay 7.0E-3 mglkg-day 2.5E-2

Zinc 1.1E+1 uglL 9.1E-6 mglkg-day NA (mglkg.<Jay)-l NA 9.7E-5 mglkg-day 3.0E-1 mglkg.<Jay 3.2E-4

1,2,4-Trimethylbenzene 5.5E+1 "gIL 4.6E-5 mglkg-day NA (mglkg-day}-1 NA 4.8E-4 mglkg-day 5.0E-2 mglkg.<Jay 9.7E-3

1,2-Dichloroethane 5.0E+1 "gIL 4.2E-5 mglkg-day 4.7E-2 (mglkg.<Jay)-l 2E-6 4.4E-4 mglkg.day 3.0E-2 mglkg.day 1.5E-2

1,3,~Trimethylbenzene 2.9E+1 uglL 2.4E-5 rnglkg-day NA (mglkg-day)-1 NA 2.6E-4 mglkg-day 5.0E-2 mglkg.<Jay 5.1E-3

Acenaphthene 2.2E+2 uglL 1.8E-4 mglkg-day NA (mglkg-day}-1 NA 1.9E-3 mglkg-day 6.0E-2 mglkg.day 3.2E-2

Acenaphthylene 8.0E+2 "gIL 6.6E-4 mglkg-day NA (mglkg.<Jay)-1 NA 7.0E-3 mglkg-day NA mglkg.<Jay NA

Acetone 1.0E+4 uglL 8.3E-3 mg/kg-day NA (mglkg.<Jay)-1 NA 8.8E-2 mglkg-day 1.0E-l mglkg.<Jay 8.8E-l

Anthracene 5.9E+1 "gIL 4.9E-5 mglkg-day NA (mglkg.<Jay)-1 NA 5.2E-4 mglkg.day 3.0E-1 mglkg.<Jay 1.7E-3

Benzene 6.0E+3 "gIL 5.0E-3 rng/kg-day 1.0E-1 (rnglkg-day}-1 5E-4 5.3E-2 mglkg-day 3.0E-3 mglkg.<Jay 1.8E+1

Benzo[ajanthracene 2.6E+1 "gIL 2.2E-5 mglkg-day 1.2E+O (mglkg.<Jay)-1 3E-5 2.3E-4 mglkg-day NA mglkg-day NA

Benzo(a!pyrene 6.0E+1 "gIL 5.0E-5 mglkg-day 1.2E+1 (mglkg.<Jay)-1 6E-4 5.3E-4 mglkg.day NA mglkg-day NA

Benzo[bjfluoranthene 2.9E+1 uglL 2.4E-5 mglkg-day 1.2E+O (mglkg-day}-1 3E-5 2.6E-4 mglkg-day NA mglkg.<Jay NA

Benzo[g,h,l)perylene 3.7E+1 uglL 3.1E-5 mglkg-day NA (rnglkg-day}-1 NA 3.3E-4 mglkg-day NA mglkg.<Jay NA

Benzo[k]f1uoranthene 1.4E+1 "gIL 1.2E-5 mglkg-day 1.2E+O (mglkg-day)-1 1E-5 1.2E-4 mglkg-day NA mglkg-day NA

Carbon Disulfide 4.8E+O uglL 4.0E-6 mglkg-day NA (mglkg-day)-1 NA 4.2E-5 mglkg-day 1.0E-1 mglkg-day 4.2E-4

Chrysene 4.3E+1 "gIL 3.6E-5 mg/kg-day 1.2E-1 (mglkg.<Jay)-1 4E-6 3.8E-4 mglkg--day NA mglkg.<Jay NA

Dibenz[a,h}anthracene 3.0E+O uglL 2.5E-6 mglkg-day 4.1E+O (mglkg.<Jay)-1 lE-5 2.6E-5 mglkg-day NA mglkg.<Jay NA

Ethytbenzene 8.0E+2 "gIL 6.6E-4 mglkg-day 3.9E-3 (mglkg-day)-1 3E-6 7.0E-3 mglkg.day 1.0E-1 mglkg-day 7.0E-2

Fluoranthene 2.8E+2 "gIL 2.3E-4 mg/kg-day NA (mg/kg-day}-1 NA 2.5E-3 mglkg-day 4.0E-2 mg/k~ay 6.2E-2
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cenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 7.3

CALCULATION OF CHEMICAL CANCER RISKS AND NON-eANCER HAZARDS

TIER 1 CENTRAl EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units IntakelExposure Concentration CSF/Unil Risk Cancer Risk Intake/Exposure Concentration RfDlRfC Hazard Quotient

Value Units Value Units Value Units Value Units

Fluorene 7.0E+1 uglL 5.BE-5 mglkg-day NA (mglkg-day~l NA 6.2E-4 mglkg-day 4.0E-2 mglkg-day 1.5E-2

Indeno(1.2.3-cd)pyrene 4.4E+1 uglL 3.7E-5 mglkg-day 1.2E+O (mglkg-day~l 4E-5 3.9E-4 mg/kg-day NA mglkg-day NA

Isopropyl benzene 7.4E+O uglL 6.1E-6 mglkg-day NA (mglkg-day}-1 NA 6.5E-5 mglkg-day 1.0E-1 mglkg-day 6.5E-4

Methyl isobutyl ketone 3.SE+O uglL 2.9E-6 mg/kg-day O.OE+O (mglkg-day~l OE+O 3.1E-5 mg/kg-day B.OE-2 mg/kg-day 3.9E-4

Methylene chloride 1.BE+2 uglL 1.5E-4 mg/kg-day 1.4E-2 (mglkg-day~l 2E-6 1.6E-3 mg/kg-day 6.0E-2 mglkg-day 2.6E-2

MTSE 1.9E+1 uglL 1.6E-5 mgfkg-day 1.BE-3 (mgfkg-day~l 3E-8 1.7E-4 mglkg-day NA mg/kg-day NA

Naphthalene 1.9E+4 ugIL 1.6E-2 mglkg-day NA (mglkg-day~l NA 1.7E-1 mglkg-day 2.0E-2 mglkg-day 8.4E+O

n-Butylbenzene 1.BE+3 uglL 1.5E-3 mglkg-day NA (mglkg-day}-1 NA 1.6E-2 mglkg-day 4.0E-2 mglkg-day 4.0E-1

n-Propylbenzene 1.1E+1 uglL 9.1E-6 mg/kg-day NA (mglkg-day}-1 NA 9.7E-5 mglkg-day 4.0E-2 mglkg-day 2.4E-3

Phenanthrene 2.5E+2 uglL 2.1E-4 mglkg-day NA (mg/kg-day~l NA 2.2E-3 mglkg-day NA mg/kg-day NA

Pyrena 2.0E+2 uglL 1.7E-4 mglkg-day NA (mg/kg-day~l NA 1.8E-3 mglkg-day 3.0E-2 mg/kg-day 5.9E-2

Styrene 1.9E+2 uglL 1.5E-4 mglkg-day NA (mglkg-day}-1 NA 1.6E-3 mglkg-day 2.0E-1 mglkg-day B.2E-3

Toluene 6.2E+2 uglL 5.1E-4 mglkg-day NA (mglkg-day}-1 NA 5.5E-3 mglkg-day 2.0E-1 mglkg-day 2.7E-2

Xylenes (tolal) 4.2E+2 uglL 3.5E-4 mglkg-day NA (mg/kg-day~l NA 3.7E-3 mglkg-day 2.0E-l mglkg-day 1.9E-2

Exp. Route Total 1E-3 3.1E+1

Exposure Point Total 1E-3 3.1E+1

Exposure Medium Total 1E-3 3.1E+1

Medium Total 1E-3 3.1E+1

Groundwaler Industrial Water Industrial Water Dermal Aluminum 1.4E+3 uglL 2.5E-6 mglkg-day NA (mg/kg-day}-1 NA 6.8E-5 mglkg-day 1.0E+O mg/kg-day 6.BE-5

Industrial Use Antimony 4.BE-1 uglL B.7E-l0 mglkg-day NA (mglkg-daYH NA 2.3E-8 mg/kg-day 4.0E-4 mglkg-day 5.BE-5

Arsenic 2.2E+1 uglL 4.0E-B mg/kg-day 9.5E+O (mglkg-day}-1 4E-7 1.lE-6 mglkg-day 3.0E-4 mglkg-day 3.6E-3

Barium 2.0E+3 uglL 3.5E-6 mg/kg-day NA (mg/kg-day~l NA 9.5E-5 mglkg-day 7.0E-2 mglkg-day 1.4E-3

Beryllium 1.BE+O uglL 3.3E-9 mglkg-day NA (mglkg-day}-1 NA B.9E-B mg/kg-day 2.0E-3 mglkg-day 4.5E-5

Cadmium 3.2E+O uglL 5.9E-9 mg/kg-day 3.BE-1 (mglkg-day~1 2E-9 1.6E-7 mglkg-day 5.0E-4 mg/kg-day 3.2E-4

Chromium 2.2E+1 uglL B.OE-B mglkg-day NA (mg/kg-day~l NA 2.1E-6 mglkg-day 3.0E-3 mg/kg-day 7.1E-4

Cobalt 7.5E+O uglL 1.3E-8 mglkg-day NA (mglkg-day}-1 NA 3.6E-7 mg/kg-day 2.0E-2 mglkg-day 1.BE-5

Copper 1.1E+1 uglL 2.0E-B mglkg-day NA (mglkg-day}-1 NA 5.4E-7 mglkg-day 4.0E-2 mglkg-day 1.3E-5

Iron 4.0E+4 uglL 7.2E-5 mglkg-day NA (mg/kg-day~l NA 1.9E-3 mglkg-day 3.0E-1 mglkg-day 6.4E-3

Lead 3.7E-l uglL 6.7E-10 mglkg-day NA (mg/kg-day~l NA 1.BE·B mglkg-day NA mglkg-day NA

Manganese 2.5E+3 uglL 4.5E-6 mglkg-day NA (mglkg-day}-1 NA 1.2E-4 mg/kg-day 1.4E-1 mglkg-day 8.6E-4

Mercury 2.2E-1 uglL 4.0E-10 mglkg-day NA (mglkg-day}-1 NA 1.1E-8 mglkg-day 3.0E-4 mglkg-day 3.6E-5

Molybdenum 3.7E+1 uglL 6.8E-8 mglkg-day NA (mg/kg-day~l NA 1.BE-6 mglkg-day 5.0E-3 mglkg-day 3.6E-4

Nickel 1.6E+1 uglL 5.8E-9 mglkg-day NA (mglkg-day}-1 NA 1.6E-7 mglkg-day 2.0E-2 mglkg-day 7.BE-6

Nitrate 7.0E+3 uglL 1.3E-5 mglkg-day NA (mgfkg-day~l NA 3.4E-4 mglkg-day 1.6E+O mg/kg-day 2.1E-4

Selenium 1.3E+1 uglL 2.4E-8 mglkg-day NA (mglkg-day~l NA 6.3E-7 mglkg-day 5.0E-3 mglkg-day 1.3E-4

Silver 1.5E+1 uglL 1.6E-8 mg/kg-day NA (mglkg-daYH NA 4.4E-7 mglkg-day 5.0E-3 mglkg-day 8.8E-5

Thallium 9.6E+O uglL 1.7E-B mg/kg-day NA (mg/kg-day~l NA 4.7E-7 mglkg-day 6.6E-5 mglkg-day 7.1E-3

Vanadium 2.0E+1 uglL 3.6E-B mglkg-day NA (mglkg-day}-1 NA 9.7E-7 mglkg-day 7.0E-3 mglkg-day 1.4E-4

Zinc 1.1E+1 uglL 1.2E-B mglkg-day NA (mg/kg-day~l NA 3.2E-7 mg/kg-day 3.0E-1 mglkg-day 1.1E~
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TABLE 7.3

CAlCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACIUTYfANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units InlakefExposure Concentration CSFfUnit Risk Cancer Risk Intake/Exposure Concentration RfDfRfC Hazard Quotient

Value Units Value Units Value Units Value Units

1,2,4-Trimethylbenzene 5.5E+1 uglL O.OE+O mgfkg-day NA (mglkg-day}-1 NA O.OE+O mgfkg-day 5.0E-2 mgIkg-day O.OHO

1,2-Dichloroethane 5.0E+1 uglL 3.BE-6 mgfkg-day 4.7E-2 (mglkg-<!ay)-1 2E-7 1.0E-t mgfkg-day 3.0E-2 mgIkg-day 3.4E-3

1,3,5-Trimethylbenzene 2.9E+1 uglL O.OE+O mgfkg-day NA (mglkg-<!ay)-1 NA O.OE+O mg/kg-day 5.0E-2 mglkg-day O.OE+O

Acenaphthene 2.2E+2 uglL O.OE+O mgfkg-day NA (mgfkg-daYH NA O.OE+O mgfkg-day 6.0E-2 mgfkg-day O.OE+O

Acenaphthylene B.OE+2 uglL O.OE+O mgfkg-day NA (mgfkg-day}-1 NA O.OE+O mgfkg-day NA mglkg-day NA

Acetone 1.0E+4 uglL 1.9E-5 mgfkg-day NA (mglkg-day}-1 NA S.2E-4 mglkg-day 1.0E-1 mglkg-day 5.2E-3

Anthracene 5.9E+1 uglL O.OE+O mgfkg-day NA (mgfkg-day}-1 NA O.OE+O mgfkg-day 3.0E-1 rngfkg-day O.OE+O

Benzene 6.0E+3 uglL 1.6E-4 mgfkg-day 1.0E-1 (mglkg-<!ay)-1 2E-5 4.4E-3 mgfkg-day 3.0E-3 mglkg-day 1.5E+O

Benzo[a]anthracene 2.6E+1 uglL O.OE+O mglkg-day 1.2E+O (mgfkg-day}-1 OE+O O.OE+O mgfkg-day NA mglkg-<!ay NA

Benzolajpyrene 6.0E+1 uglL O.OE+O mgfkg-day 1.2E+1 (mglkg-<!ay)-1 OE+O O.OE+O mgfkg-day NA mgfkg-day NA

Benzo[b]fluoranthene 2.9E+1 uglL O.OE+O mg/kg-day 1.2E+O (mgfkg-day}-1 OE+O O.OE+O mgfkg-day NA mglkg-day NA

Benzo[g,h,l]peryiene 3.7E+1 uglL O.OE+O mgfkg-day NA (mgfkg-day}-1 NA O.OE+O mgfkg-day NA mgfkg-day NA

Benzo[k]f1uoranthene 1.4E+1 uglL O.OE+O mglkg-day 1.2E+O (mglkg-day)-1 OE+O O.OE+O mgfkg-day NA mglkg-<!ay NA

Carbon Disulfide 4.8E+O uglL 1.5E-7 mgfkg-day NA (mglkg-<!ay)-1 NA 4.0E-6 mgfkg-day 1.0E-1 mg/kg-day 4.0E-5

Chrysene 4.3E+1 uglL O.OE+O mglkg-day 1.2E-1 (mglkg-day)-1 OE+O O.OE+O mg/kg-day NA mglkg-day NA

Dibenzla,hJanthracene 3.0E+O uglL O.OE+O mglkg-day 4.1E+O (mglkg-day}-1 OE+O O.OE+O mgfkg-day NA mgfkg-day NA

Ethylbenzene 8.0E+2 uglL 7.1E-S mglkg-day 3.9E-3 (mglkg-<!ay)-1 3E-7 1.9E-3 mg/kg-day 1.0E-1 mg/kg-day 1.9E-2

Fluoranlhene 2.8E+2 uglL O.OE+O mg/kg-day NA (mglkg-<!ay)-1 NA O.OE+O mgfkg-day 4.0E-2 mg/kg-day O.OE+O

Fluorene 7.0E+1 uglL O.OE+O mg/kg-day NA (mglkg-day}-1 NA O.OE+O mg/kg-day 4.0E-2 mgfkg-day O.OE+O

Indeno(1,2,3-cd)pyrene 4.4E+1 uglL O.OE+O mglkg-day 1.2E+O (mglkg-<!ay)-1 OE+O O.OE+O mglkg-day NA mg/kg-day NA

Isopropyl benzene 7.4E+O uglL 4.1E-7 mglkg-day NA (mglkg-day)-1 NA 1.1E-S mglkg-day 1.0E-1 mgfkg-day 1.1E-4

Methyl isobutyl ketone 3.5E+O uglL 2.SE-8 mg/kg-day O.OE+O (mglkg-<!ay)-1 OE+O 6.8E-7 mglkg-day 8.0E-2 rngfkg-day B.5E-6

Methylene chloride 1.8E+2 uglL 1.1E-6 mglkg-day 1.4E-2 (mgfkg-day}-1 2E-B 3.1E-S mg/kg-day 6.0E-2 mg/kg-day 5.1E-4

MTSE 1.9E+1 uglL 1.3E-7 mglkg-day 1.BE-3 (mglkg-<!ay)-1 2E-10 3.6E-6 mglkg-day NA mglkg-day NA

Naphthalene 1.9E+4 uglL 1.6E-3 mglkg-day NA (mglkg-<!ay)-1 NA 4.3E-2 mglkg-day 2.0E-2 mglkg-day 2.2E+O

n-Butylbenzene 1.BE+3 uglL O.OE+O mgfkg-day NA (mgfkg-day)-1 NA O.OE+O mglkg-day 4.0E-2 mgfkg-day O.OE+O

n-Propylbenzene 1.1E+1 uglL O.OE+O mg/kg-day NA (mglkg-day}-1 NA O.OE+O mgfkg-day 4.0E-2 mgfkg-day O.OE+O

Phenanthrene 2.5E+2 uglL O.OE+O mglkg-day NA (mglkg-<!ay)-1 NA O.OE+O mgfkg-day NA mglkg-day NA

Pyrena 2.0E+2 uglL O.OE+O mg/kg-day NA (mglkg-<!ay)-1 NA O.OE+O mg/kg-day 3.0E-2 mglkg-day O.OE+O

Styrene 1.9E+2 uglL 1.2E-S mglkg-day NA (mglkg-day)-1 NA 3.4E-t mglkg-day 2.0E-1 mg/kg-day 1.7E-3

Toluene 6.2E+2 uglL 3.SE-S mg/kg-day NA (mglkg-day)-1 NA 9.4E-t mglkg-day 2.0E-1 mg/kg-day 4.7E-3

Xylenes (total) 4.2E+2 uglL 4.1E-5 mg/kg-day NA (mglkg-day)-1 NA 1.1E-3 mg/kg-day 2.0E~1 mg/kg-day 5.5E-3

Exp. Route Total I 2E-S I 3.7E+O

Exposure Point Total 2E-S 3.7E+O

!Exposure Medium Total 2E-S 3.7E+O

Work Space Air Wor1< SpaceAJr Inhalation 1,2,4-Trimethylbenzene 2.SE-S mg/m3 4.1E-7 mglkg-day NA (mglkg-day}-1 NA 4.4E-6 mgfkg-day 1.7E-3 mglkg-day 2.6E-3

1,2-Dichloroethane 2.9E-S mgfm3 4.8E-7 mglkg-day 7.2E-2 (mglkg-day)-1 3E-S S.1E-6 mgfkg-day 1.4E-3 mglkg-day 3.7E-3

1,3.5-Trimathylbenzene 1.3E-S mgfm3 2.2E·7 mgfkg-day NA (mg/kg-day}-1 NA 2.3E-6 mgIkg-day 1.7E-3 mg/kg-day 1.4E-3
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cenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 7.3

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 CENTRAL EXPOSURE

FISCO AlAMEDA FACILITYIANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units IntakelExposure Concentration CSFIUnit Risk Cancer Risk IntakelExposure Concentration RfDlRfC Hazard Quotient

Value Units Value Units Value Units Value Units

Acenaphthene 8.7E-5 mglm3 1.4E-6 mglkg-day NA (mglkg-day)-1 NA 1.SE-S mglkg-day NA mglkg-day NA

Acetone 4.1E-3 mglm3 6.8E-5 mglkg-day NA (mglkg-day)-1 NA 7.2E4 mglkg-day NA mglkg-day NA

Anthracene 2.3E-5 mglm3 3.9E-7 mglkg-day NA (mglkg-day)-1 NA 4.1E-6 mglkg-day NA mglkg-day NA

Benzene 3.3E-3 mglm3 5.5E-S mglkg-day 1.0E-1 (mglkg-day)-1 6E-6 5.9E4 mglkg-day 1.7E-3 mglkg-day 3.5E-1

Benzo(bJfluoranthene 1.1E-5 mglm3 1.9E-7 mglkg-day 3.9E-1 (mglkg-day)-1 7E-6 2.0E-6 mglkg-day NA mglkg-day NA

Carbon Disulfide 2.7E-6 mglm3 4.5E-6 mglkg-day NA (mglkg-day)-1 NA 4.8E-7 mglkg-day 2.0E-1 mglkg-day 2.4E-6

Chrysene 1.7E-5 mglm3 2.8E-7 mglkg-day 3.9E-2 (mglkg-day)-1 1E-8 3.0E-6 mglkg-day NA mglk~ay NA

Ethylbenzene 3.8E4 mglm3 6.4E-6 mglkg-day 3.9E-3 (mglkg-day)-1 2E-8 6.7E-S mglkg-day 2.9E-1 mglkg-day 2.3E-4

Ruorene 2.8E-5 mglm3 4.6E-7 mglkg-day NA (mglkg-day)-1 NA 4.9E-6 mglkg-day NA mglkg-day NA

Isopropyl benzene 3.3E-6 mglm3 5.5E-8 mglkg-day NA (mglkg-day)-1 NA S.9E-7 mglkg-day 1.1E-1 mglkg-day 5.3E-6

Methyl isobutyl ketone 1.5E-6 mglm3 2.4E-8 mglkg-day O.OE+O (mglkg-day)-1 OE+O 2.6E-7 mglkg-day 2.3E-2 mglkg-day 1.1E-5

Methylene chloride 1.1E-4 mglm3 1.9E-6 mglkg-day 3.5E-3 (mglkg-day)-1 7E-9 2.0E-S mglkg-day 8.6E-1 mglkg-day 2.3E-5

MTBE 1.0E-5 mglm3 1.7E-7 mg/kg-day 9.1E-4 (mglkg-day)-1 2E-10 1.8E-6 mglkg-day 8.6E-1 mglkg-day 2.1E-6

Naphthalene 8.5E-3 mglm3 1.4E-4 mglkg-day NA (mglkg-day)-1 NA 1.5E-3 mg/kg-day 8.6E4 mglkg-day 1.7E+O

n-Butylbenzene 8.6E-4 mglm3 1.4E-S mglkg-day NA (mglkg-day)-1 NA 1.5E-4 mglkg-day NA mglkg-day NA

n-Propylbenzene 5.3E-6 mglm3 8.8E-8 mglkg-day NA (mglkg-day)-1 NA 9.3E-7 mg/kg-day NA mglkg-day NA

Pyrene 7.9E-S mglm3 1.3E-6 mg/kg-day NA (mglkg-day)-1 NA 1.4E-5 mglkg-day NA mglkg-day NA

Styrene 9.0E-5 mglm3 1.SE-6 mglkg-day NA (mglkg-day)-1 NA 1.6E-S mglkg-day 2.9E-1 mglkg-day 5.5E-5

Toluene 3.2E-4 mglm3 5.3E-6 mglkg-day NA (mglkg-day)-1 NA 5.6E-5 mglkg-day 1.1E-1 mglkg-day S.1E-4

Xylenes (total) 2.2E-4 mglm3 3.6E-6 mglkg-day NA (mgIkg-day)-1 NA 3.8E-5 mglkg-day 2.9E-2 mglkg-day 1.3E-3

Exp. Route Total 6E-6 2.1E+O

Exposure Point Total 6E-6 2.1E+O

Exposure Medium Total 6E-6 2.1E+O

Medium Total 2E-5 5.8E+O

Total of Receptor Risks Across All Media 1E·3 Total of Receptor Risks Across All Media 3.7E+1
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cenario Timeframe: Future

TABLE 7.4

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILlTYfANNEX SITE

Landscape Worker

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units IntakelExposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfDlRfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Potable Water Potable Water Ingestion Aluminum 1.4E+3 uglL 4.4E-3 mglkg-day NA (mglkg-day)-1 NA 1.2E-2 mg/1(g-day 1.0E+O mgIkg-day 1.2E-2

Potable Use Antimony 4.8E-1 uglL 1.5E-6 mg/1(g-day NA (mglkg-day)-1 NA 4.2E-6 mglkg-day 4.0E-4 mglkg-day 1.1E-2

Arsenic 2.2E+1 uglL 6.9E-5 mg/1(g-day 9.5E+O (mglkg-day)-1 7E-4 1.9E-4 mgfkg-day 3.0E~ mgIkg-day 6.5E-1

Barium 2.0E+3 uglL 6.2E-3 mgfkg-day NA (mgIkg-daYH NA 1.7E-2 mgIkg-day 7.0E-2 mglkg-day 2.5E-1

Beryllium 1.8E+O uglL 5.8E-6 mgfkg-day NA (mglkg-day~l NA 1.6E-5 mgIkg-day 2.0E-3 mglkg-day 8.1E-3

Cadmium 3.2E+O uglL 1.0E-S mgfkg-day 3.BE-1 (mgIkg-day)-1 4E-l; 2.9E-S mgJkg-day 5.0E-4 mgfkg-day 5.7E-2

Chromium 2.2E+1 uglL 6.9E-5 mgfkg-day NA (mgIkg-day~l NA 1.9E-4 mglkg-day 3.0E-3 mglkg-day 6.5E-2

Cobalt 7.SE+O uglL 2.3E-5 mgfkg-day NA (mgIkg-day~l NA 6.6E-S mgfkg-day 2.0E-2 mglkg-day 3.3E-3

Copper 1.1E+1 uglL 3.5E-5 mgfkg-day NA (mglkg-day}-1 NA 9.7E-5 mgfkg-day 4.0E-2 mglkg-day 2.4E-3

Iron 4.0E+4 uglL 1.2E-1 mgfkg-day NA (mgJkg-day~l NA 3.5E-1 mgfkg-day 3.0E-1 mglkg-day 1.2E+O

Lead 3.7E-1 uglL 1.2E-6 mglkg-day NA (mgJkg-day~l NA 3.3E-l; mglkg-day NA mg/kg-day NA

Manganese 2.5E+3 uglL 7.BE-3 mgfkg-day NA (mgIkg-day~l NA 2.2E-2 mgfkg-day 1.4E-1 mglkg-day 1.6E-l

Mercury 2.2E-l uglL 7.0E-7 mglkg-day NA (mglkg-day)-1 NA 2.0E-l; mglkg-day 3.0E-4 mglkg-day 6.5E-3

Molybdenum 3.7E+1 uglL 1.2E-4 mglkg-day NA (mgJkg-day~l NA 3.3E-4 mglkg-day 5.0E-3 mglkg-day 6.6E-2

Nickel 1.6E+1 uglL 5.0E-5 mglkg-day NA (mgJkg-day~l NA 1.4E-4 mglkg-day 2.0E-2 mg/kg-day 7.0E-3

Nitrate 7.0E+3 uglL 2.2E-2 mglkg-day NA (mgIkg-day)-1 NA 6.2E-2 mglkg-day 1.6E+O mgIkg-day 3.9E-2

Selenium 1.3E+1 uglL 4.1E-5 mglkg-day NA (mglkg-day)-1 NA 1.1E-4 mgfkg-day 5.0E-3 mg/kg-day 2.3E-2

Silver 1.5E+1 uglL 4.7E-5 mgfkg-day NA (mgJkg-day~l NA 1.3E-4 mglkg-day 5.0E-3 mgIkg-day 2.6E-2

Thallium 9.6E+O uglL 3.0E-5 mglkg-day NA (mglkg-day)-1 NA B.5E-5 mgfkg-day 6.6E-5 mg/kg-day 1.3E+O

Vanadium 2.DE+1 uglL 6.3E-5 mglkg-day NA (mglkg-day)-1 NA 1.8E-4 mglkg-day 7.0E-3 mgfkg-day 2.5E-2

Zinc 1.1E+1 uglL 3.5E-5 mglkg-day NA (mglkg-day)-1 NA 9.7E-5 mglkg-day 3.0E-l mglkg-day 3.2E-4

1,2,4-Trimethylbenzene 5.5E+1 uglL 1.7E-4 mglkg-day NA (mgJkg-day~l NA 4.BE-4 mglkg-day 5.0E-2 mgfkg-day 9.7E-3

1,2-0ichloroelhane 5.0E+1 uglL 1.6E-4 mgfkg-day 4.7E-2 (mgJkg-day~l 7E-l; 4.4E-4 mgfkg-day 3.0E-2 mgIkg-day 1.5E-2

1,3,5-Trimethylbenzene 2.9E+1 uglL 9.lE-5 mglkg-day NA (mglkg-day)-1 NA 2.6E-4 mgfkg-day 5.0E-2 mgfkg-day 5.1E-3

Acenaphthene 2.2E+2 uglL 6.9E-4 mgfkg-day NA (mgfkg-day)-1 NA 1.9E-3 mgfkg-day 6.0E-2 mgIkg-day 3.2E-2

Acenaphthylene 8.0E+2 uglL 2.5E-3 mgfkg-day NA (mgJkg-day~l NA 7.0E-3 mgfkg-day NA mgIkg-day NA

Acetone 1.0E+4 uglL 3.1E-2 mglkg-day NA (mgIkg-daYH NA 8.BE-2 mglkg-day 1.0E-1 mgfkg-day 8.8E-1

Anthracene 5.9E+1 uglL 1.9E-4 mgfkg-day NA (mgIkg-day~l NA 5.2E-4 mgIkg-day 3.0E-1 mgfkg-day 1.7E-3

Benzene 6.0E+3 uglL 1.9E-2 mgfkg-day 1.0E-1 (mgIkg-day)-l 2E-3 5.3E-2 mglkg-day 3.0E-3 mglkg-day 1.BE+1

Benzo[alanlhracene 2.6E+1 uglL 8.2E-5 mglkg-day 1.2E+O (mglkg-day)-1 lE-4 2.3E-4 mgIkg-day NA mglkg-day NA

Benzo[ajpyrene B.OE+1 uglL 1.9E-4 mglkg-day 1.2E+1 (mgIkg-day~l 2E-3 5.3E-4 mgIkg-day NA mglkg-day NA

Benzo[blfluoranthene 2.9E+1 uglL 9.1E-5 mglkg-day 1.2E+O (mglkg-day)-1 lE-4 2.6E-4 mgIkg-day NA mglkg-day NA

Benzo[g,h,IJperyiene 3.7E+1 uglL 1.2E-4 mglkg-day NA (mglkg-day)-1 NA 3.3E-4 mgIkg-day NA mglkg-day NA

Benzo[kjfluoranthene 1.4E+1 uglL 4.4E-S mgfkg-day 1.2E+O (mgIkg-day~l 5E-5 1.2E-4 mglkg-day NA mglkg-day NA

Carbon Oisulfide 4.8E+O uglL 1.5E-5 mglkg-day NA (mgIkg-day)-l NA 4.2E-5 mglkg-day 1.0E-1 mglkg-day 4.2E-4

Chrysene 4.3E+1 uglL l.4E-4 mgfkg-day 1.2E-1 (mglkg-day}-1 2E-5 3.8E-4 mg/kg-day NA mgfkg-day NA

Dibenz[a,hjanthracene 3.0E+O uglL 9.4E-G mglkg-day 4.1E+O (mgIkg-daYH 4E-5 2.6E-5 mglkg-day NA mgfkg-day NA

Ethylbenzene 8.0E+2 uglL 2.5E-3 mglkg-day 3.9E-3 (mgIkg-day~l 1E-5 7.0E-3 mg/kg-day 1.0E-l mglkg-day 7.0E-2

Fluoranthene 2.8E+2 uglL 8.8E-4 mg/kg-day NA (mglkg-day)-1 NA 2.5E-3 mg/kg-day 4.0E-2 mgfkg-day 6.2E-2
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cenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 7.4

CALCULATION OF CHEMiCAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO AlAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units IntakelExposure Concentration CSF/Unil Risk Cancer Risk IntakefExposure Concentration RfDlRfC Hazard Quotient

Value Units Value Units Value Units Value Units

Fluorene 7.0E+1 uglL 2.2E-4 mglkg-day NA (mgfkg-day)-1 NA 6.2E-4 mglkg-day 4.0E·2 mgfkg-day 1.5E-2

IOOeoo(1,2,J..cd)pyrene 4.4E+1 uglL 1.4E-4 mglkg-day 1.2E+O (mgfkg-day)-1 2E-4 3.9E-4 mgfkg-day NA mglkg-day NA

Isopropyl benzene 7.4E+O uglL 2.3E-5 mglkg-day NA (mgfkg-day)-1 NA 6.5E-5 mglkg-day 1.0E-1 mglkg-day 6.5E-4

Methyl isobutyl ketone 3.5E+O uglL 1.1E-5 mglkg-day O.OE+O (mglkg-day)-1 OE+O 3.1E-5 mg/kg-day B.OE-2 mg/kg-day 3.9E-4

Methylene chloride 1.8E+2 uglL 5.7E-4 mglkg-day 1.4E-2 (mglkg-day)-1 BE-6 1.6E-3 mgfkg-day 6.0E-2 mg/kg-day 2.6E-2

MTBE 1.9E+1 uglL 6.0E-5 mgtkg-day 1.8E-3 (mgfkg-day)-1 1E-7 1.7E-4 mg/kg-day NA mg/kg-day NA

Naphthalene 1.9E+4 uglL 6.0E-2 mglkg-day NA (mgtkg-day)-1 NA 1.7E-1 mgfkg-day 2.0E-2 mgfkg-day B.4E+O

n-Butylbenzene 1.8E+3 uglL 5.7E-3 mglkg-day NA (mglkg-day)-1 NA 1.6E·2 mgfkg-day 4.0E-2 mg/kg-day 4.0E-1

n-Propylbenzene 1.1E+1 uglL 3.5E-5 mg/kg-day NA (mgfkg-day)-1 NA 9.7E-S mgfkg-day 4.0E-2 mgfkg-day 2.4E-3

Phenanthrene 2.5E+2 uglL 7.9E-4 mglkg-day NA (mglkg-day)-1 NA 2.2E-3 mgfkg-day NA mg/kg-day NA

Pyrene 2.0E+2 uglL 6.3E-4 mglkg-day NA (mglkg-day)-1 NA 1.8E-3 mg/kg-day 3.0E-2 mg/kg-day 5.9E·2

Styrene 1.9E+2 uglL 5.BE-4 mgtkg-day NA (mg/kg-day)-1 NA 1.6E·3 mglkg-day 2.0E-1 mglkg-day B.2E-3

Toluene 6.2E+2 uglL 1.9E-3 mglkg-day NA (mglkg-day)-1 NA 5.5E·3 mgfkg-day 2.0E-1 mg/kg-day 2.7E·2

Xylenes (total) 4.2E+2 uglL 1.3E-3 mgfkg-day NA (mgfkg-day)-1 NA 3.7E-3 mg/kg-<:lay 2.0E·1 mgIkg-day 1.9E-2

Exp. Route Total SE-3 3.1E+1

Exposure Point Total 5E-3 3.1E+1

Exposure Medium Total 5E-3 3.1E+1

Medium Total 5E-3 3.1E+1

Groundwater Industrial Water Industrial Water Dermal Aluminum 1.4E+3 uglL 2.9E-5 mgfkg-day NA (mgfkg-day)-1 NA 1.5E-4 mgtkg-day 1.0E+O mgfkg-day 1.5E-4

Industrial Use Antimony 4.BE-1 uglL 9.BE-9 mglkg-day NA (mglkg-day)-1 NA 5.0E-B mglkg-day 4.0E-4 mgfkg-ctay 1.3E-4

Arsenic 2.2E+1 uglL 4.5E·7 mglkg-day 9.5E+O (mgtkg-day)-1 4E-6 2.3E-6 mglkg-day 3.0E-4 mg/kg-day 7.7E-3

Barium 2.0E+3 uglL 4.0E-5 mglkg-day NA (mglkg-day)-1 NA 2.1E-4 mg/kg-day 7.0E-2 mg/kg-day 2.9E·3

Beryllium 1.8E+O uglL 3.7E-8 mgIkg-day NA (mgfkg-day)-1 NA 1.9E-7 mg/kg-day 2.0E-3 mgtkg-day 9.6E·S

Cadmium 3.2E+O uglL 6.6E·a mgfkg-day 3.BE-1 (mglkg-day)-1 3E-6 3.4E-7 mg/kg-day 5.0E-4 mgfkg-<:lay 6.BE-4

Chromium 2.2E+1 uglL 9.0E·7 mgIkg-day NA (mgtkg-day)-1 NA 4.6E-6 mg/kg-day 3.0E-3 mgfkg-<:lay 1.5E-3

Cobalt 7.5E+O uglL 1.SE-7 mgIkg-day NA (mgfkg-day)-1 NA 7.8E-7 mg/kg-day 2.0E-2 mgfkg-day 3.9E-S

Copper 1.1E+1 uglL 2.2E-7 mgIkg-<:lay NA (mgfkg-day)-1 NA 1.2E-6 mgfkg-day 4.0E-2 mg/kg-day 2.9E·S

Iron 4.0E+4 uglL a.1E-4 mgfkg-day NA (mg/kg-day)-1 NA 4.2E-3 mgfkg-<:lay 3.0E·1 mgfkg-day 1.4E-2

Lead 3.7E-1 uglL 7.5E-9 mgfkg-day NA (mg/l<g-day)-1 NA 3.9E-B mg/kg-day NA mgIkg-day NA

Manganese 2.5E+3 uglL S.OE-5 mgfkg-day NA (mg/kg-day)-1 NA 2.6E-4 mgfkg-day 1.4E·1 mglkg-day 1.8E-3

Mercury 2.2E-1 uglL 4.5E-9 mgfkg-day NA (mg/kg-day)-1 NA 2.3E-B mg/kg-day 3.0E-4 mgfkg-day 7.BE-5

Molybdenum 3.7E+1 uglL 7.6E·7 mgfkg-day NA (mglkg-day)-1 NA 3.9E-6 mglkg-day 5.0E-3 mglkg-day 7.BE-4

Nickel 1.6E+1 uglL 6.5E-B mglkg-day NA (mglkg-day)-1 NA 3.4E·7 mglkg-day 2.0E-2 mgtkg-day 1.7E-S

Nitrate 7.0E+3 uglL 1.4E-4 mgfkg-day NA (mglkg-day)-1 NA 7.3E-4 mglkg-day 1.6E+O mg/kg-day 4.6E-4

Selenium 1.3E+1 uglL 2.6E·7 mgfkg-day NA (mglk9-day)-1 NA 1.4E-6 mglkg-day 5.0E-3 mglkg-day 2.7E-4

Silver 1.5E+1 uglL 1.8E-7 mglkg-day NA (mgfkg-day)-1 NA 9.4E-7 mg/kg-day 5.0E-3 mg/kg-day 1.9E-4

Thallium 9.6E+O uglL 2.0E-7 mglkg-day NA (mglkg-day)-1 NA 1.0E-6 mglkg-<:lay 6.6E-5 mglkg-day 1.SE-2

Vanadium 2.0E+1 uglL 4.1E-7 mglkg-day NA (mglkg-day)-1 NA 2.1E-6 mgIkg-<:lay 7.0E-3 mglkg-day 3.0E-4

Zinc 1.1E+1 uglL 1.3E-7 mgfkg-day NA (mg/kg-day)-1 NA 6.9E-7 mg/kg-day 3.0E-1 mgfkg-day 2.3E-6
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cenario Timeframe: Future

-" .~.

TABLE 7.4

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Landscape Worker

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units IntakelExposure Concentration CSFfUnit Risk Cancer Risk Intake/Exposure Concentration RfDlRfC Hazard Quotient

Value Units Value Units Value Units Value Units

1,2,4-Trimethylbenzene 5.5E+1 uglL O.OHO mglkg-day NA (mglkg-day}-1 NA O.OE+O mg/kg-day 5.0E-2 mgIkg-day O.OE+O

1,2-Dichloroethane 5.0E+1 uglL 4.3E-5 mgfkg-day 4.7E-2 (mgfkg-day}-1 2E-6 2.2E-4 mg/kg-day 3.0E-2 mgfkg-day 7.3E-3

1,3,5-Trimethylbenzene 2.9E+1 uglL O.OHO mglkg-day NA (mgIkg-day}-1 NA O.OE+O mg/kg-day 5.0E-2 mgIkg-day O.OE+O

Acenaphthene 2.2E+2 uglL O.OE+O mglkg-day NA (mglkg-day}-1 NA O.OE+O mg/kg-day 6.0E-2 mgfkg-day O.OE+O

Acenaphthylene 8.0E+2 uglL O.OHO mgfkg-day NA (mgfkg-day}-1 NA O.OE+O mg/kg-day NA mgfkg-day NA

Acetone 1.0E+4 uglL 2.2E-4 mglkg-day NA (mglkg-day}-1 NA 1.1E-3 mglkg-day 1.0E-1 mgfkg-day 1.1E-2

Anthracene 5.9E+1 uglL O.OE+O mgfkg-day NA (mglkg-day)-1 NA O.OE+O mglkg-day 3.0E-1 mgfkg-day O.OE+O

Benzene 6.0E+3 uglL 1.8E-3 mglkg-day 1.0E·1 (mglkg-day}-1 2E-4 9.4E-3 mglkg-day 3.0E-3 mglk~ay 3.1E+O

Benzo[a)anthracene 2.6E+1 uglL O.OE+O mgfkg-day 1.2E+O (mglkg-day)-1 OE+O O.OE+O mgfkg-day NA mg/kg-day NA

Benzo[a)pyrene 6.0E+1 uglL O.OE+O mglkg-day 1.2E+1 (mglkg-day)-1 OE+O O.OE+O mglkg-day NA mgIkg-day NA

Benzolblfluoranthene 2.9E+1 uglL O.OE+O mgfkg-day 1.2E+O (mgfkg-day}-1 OE+O O.OE+O mglkg-day NA mglkg-day NA

Benzo[g,h,l)perylene 3.7E+1 uglL O.OE+O mglkg-day NA (mglkg-day)-1 NA O.Of+O mglkg-day NA mg/kg-day NA

Benzo[k)ftuoranthene 1.4E+1 uglL O.OE+O mgfkg-day 1.2E+O (mgfkg-day}-1 OE+O O.OE+O mglkg-day NA mglkg-day NA

Carbon Disulfide 4.8E+O uglL 1.7E-6 mgfkg-day NA (mglkg-day)-1 NA B.6E-6 mglkg-day 1.0E-1 mglkg-day 8.6E-5

Chrysene 4.3E+1 uglL O.OE+O mgfkg-day 1.2E-1 (mglkg-day)-1 OE+O O.OE+O mg/kg-day NA mglkg-day NA

Dibenz[a,h)anthracene 3.0E+O uglL O.OE+O mgfkg-day 4.1E+O (mgfkg-day}-1 OE+O O.OE+O mglkg-day NA mglkg-day NA

Elhylbenzene 8.0E+2 uglL 8.0E-4 mgfkg-day 3.9E·3 (mglkg-day}-1 3E-6 4.1E-3 mglkg-day 1.0E-1 mglkg-day 4.1E-2

Auoranthene 2.8E+2 uglL O.OE+O mgfkg-day NA (mglkg-day}-1 NA O.OE+O mg/kg-day 4.0E-2 mglkg-day O.OE+O

Fluorene 7.0E+1 uglL O.OE+O mglkg-day NA (mg/kg-day}-1 NA O.OE+O mglkg-day 4.0E-2 mglkg-day O.OE+O

Indeno(1,2,3-cd)pyrene 4.4E+1 uglL O.OE+O mgfkg-day 1.2E+O (mglkg-day}-1 OE+O O.OE+O mg/kg-day NA mglkg-day NA

Isopropyl benzene 7.4E+O uglL 4.6E-6 mglkg-day NA (mglkg-day)-1 NA 2.4E-5 mg/kg-day 1.0E-1 mglkg-day 2.4E-4

Methyl isobutyl ketone 3.5E+O uglL 2.8E-7 mgfkg-day O.OE+O (mglkg-day}-1 OE+O 1.5E-6 mglkg-day B.OE-2 mglkg-day 1.BE-5

Methylene chloride 1.BE+2 uglL 1.3E-S mgfkg-day 1.4E-2 (mglkg-day)-1 2E-7 6.6E-5 mg/kg-day 6.0E-2 mglkg-day 1.1E-3

MTBE 1.9E+1 uglL 1.SE-6 mglkg-day 1.8E-3 (mglkg-day}-1 3E-9 7.7E-6 mgIkg-day NA mglkg-day NA

Naphthalene 1.9E+4 uglL 1.BE-2 mglkg-day NA (mglkg-day)-1 NA 9.4E-2 mglk~ay 2.0E·2 mglkg-day 4.7E+O

n-Butylbenzene 1.BEt3 uglL O.OE+O mgfkg-day NA (mglkg-day}-1 NA O.OE+O mg/kg-day 4.0E·2 mgfkg-day O.OE+O

n--Propylbenzene 1.1E+1 uglL O.OE+O mglkg-day NA (mglkg-day)-1 NA O.OE+O mglkg-day 4.0E-2 mglkg-day O.OE+O

Phenanthrene 2.5E+2 uglL O.OE+O mglkg-day NA (mglkg-day}-1 NA O.OE+O mg/kg-day NA mgfkg-day NA

Pyrene 2.0E+2 uglL O.OE+O mglkg-day NA (mglkg-day}-1 NA O.OE+O mgIkg-day 3.0E-2 mgfkg-day O.OE+O

Styrene 1.9E+2 uglL 1.4E-4 mglkg-day NA (mg/kg-day}-1 NA 7.2E-4 mglkg-day 2.0E-1 mglkg-day 3.6E-3

Toluene G.2E+2 uglL 3.9E-4 mglkg-day NA (mglkg-day)-1 NA 2.0E-3 mg/kg-day 2.0E-1 mglkg-day 1.0E·2

Xylenes (total) 4.2E+2 uglL 4.6E-4 mglkg-day NA (mglkg-day)-1 NA 2.3E-3 mglkg-day 2.0E-1 mglkg-day 1.2E-2

IExp. Route Total I 2E-4 B.OE+O

Exposure Point Total 2E-4 B.OE+O

Exposure Medium Total 2E-4 B.OE+O

Work Space Air Work Space Air Inhalation 1,2,4-Trimethylbenzene 5.6E-S mg/m3 1.6E-6 mglkg-day NA (mgIkg-day}-1 NA 4.4E-6 mg/kg-day 1.7E-3 mglkg-day 2.6E-3

1,2-Dichloroethane 6.6E·S mglm3 1.8E-6 mgfkg-day 7.2E-2 (mglkg-day}-1 1E-7 5.1E-6 mglkg-day 1.4E-3 mgfkg-day 3.7E-3

1,3,5-Trimethylbenzene 3.0E-5 mglm3 B.2E-7 mgfkg-day NA (mglkg-day}-1 NA 2.3E-G mglkg-day 1.7E-3 mg/kg-day 1.4E-3
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cenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 7.4

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units IntakefExposure Concentration CSFlUnit Risk Cancer Risk Intake/Exposure Concentration RfDiRfC Hazard Quotient

Value Units Value Units Value Units Value Units

Acenaphthene 2.0E-4 mglm3 5.5E-6 mglkg-day NA (mglkg-<lay)-l NA 1.5E-5 mglkg-day NA mglkg-.day NA

Acetone 9.3E-3 mglm3 2.6E-4 mg/kg-day NA (mglkg-day)-1 NA 7.2E-4 mglkg-<lay NA mglkg-day NA

Anthracene 5.3E-5 mglm3 1.5E-6 mglkg-day NA (mglkg-day}-1 NA 4.1E-6 mglkg-day NA mglkg-day NA

Benzene 7.6E-3 mglm3 2.1E-4 mglkg-day 1.DE-l (mglkg-<lay)-1 2E-5 5.9E-4 mglkg-<lay 1.7E-3 mglkg-day 3.5E-l

Benzo[blfluoranthene 2.6E-S mglm3 7.2E-7 mglkg-day 3.9E-1 (mg/kg-<lay)-l 3E-7 2.DE-6 mglkg-<lay NA mglkg--day NA

Carbon Disulfide 6.2E-8 mglm3 1.7E-7 mglkg-day NA (mglkg-<lay)-l NA 4.8E-7 mglkg-day 2.DE-l mglkg-day 2.4E-6

Chrysene 3.9E-5 mg/m3 1.1E-6 mglkg-day 3.9E-2 (mg'kg-day)-1 4E-8 3.0E-6 mgIkg-day NA mglkg-day NA

Ethylbenzene 6.7E-4 mglm3 2.4E-S mg/kg-day 3.9E-3 (mg/kg-<lay)-l 9E-B 6.7E-5 mg/kg-day 2.9E-l mglkg-.day 2.3E-4

Auorene 6.3E-5 mglm3 1.7E-6 mg/kg-day NA (mg/kg-<lay)-l NA 4.9E-6 mglkg-day NA mg/kg-day NA

Isopropyl benzene 7.6E-6 mglm3 2.1E-7 mg/kg-day NA (mg/kg-<lay)-l NA 5.9E-7 mglkg-<lay 1.1E·1 mglkg-day 5.3E-6

Methyl isobutyl ketone 3.3E-6 mglm3 9.2E-8 mg/kg-day O.OE+O (mg/kg-<lay)-l OE+O 2.6E-7 mglkg-day 2.3E-2 mg/kg-day 1.1E-5

Methylene chloride 2.6E-4 mglm3 7.0E-6 mg/kg-day 3.5E-3 (mg/kg-<lay)-l 2E-B 2.0E-5 mglkg-day 8.6E-' mg/kg-day 2.3E-5

MTBE 2.4E-5 mglm3 6.SE-7 mg/kg-day 9.1E-4 (mg/kg-<lay)-l 6E·10 1.8E-6 mglkg-day 8.6E-1 mglkg-day 2.1E-6

Naphthalene 1.9E-2 mglm3 5.3E-4 mg/kg-day NA (mg/kg-<lay)-l NA 1.5E-3 mglkg-day 8.6E-4 mg/kg-day 1.7E+O

n-Butylbenzene 2.0E-3 mglm3 5.4E-5 mglkg-day NA (mglkg-day}-1 NA 1.5E-4 mglkg-day NA mglkg-day NA

n-Propylbenzene 1.2E-5 mglm3 3.3E-7 mglkg-day NA (mg/kg-day}-1 NA 9.3E-7 mglkg-day NA mglkg-day NA

Pyrene 1.8E-4 mglm3 5.0E-6 mglkg-day NA (mg/kg-<lay)-l NA 1.4E-S mglkg-day NA mg/kg-day NA

Styrene 2.1E-4 mg/m3 5.7E-6 mglkg-day NA (mglkg-<lay)-l NA 1.6E-5 mglkg-day 2.9E-1 mg/kg-day 5.5E-5

Toluene 7.2E-4 mglm3 2.0E-5 mglkg-day NA (mglkg-<lay)-l NA 5.6E-S mg/kg-day 1.1E-1 mg/kg-day 5.1E-4

Xylenes (total) 5.DE-4 mglm3 1.4E-5 mglkg-day NA (mg!l<g-<lay)-1 NA 3.BE-5 mglkg-day 2.9E-2 mglkg-day 1.3E-3

Exp. Route Total 2E-5 2.1E+O

Exposure Point Total 2E-5 2.1E+O

Exposure Medium Total 2E-5 2.1E+O

Medium Total 2E-4 1.0E+1

Total of Receptor Risks Across All Media 6E-3 Total of Receptor Risks Across All Media 4.1E+1
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TABLE 7.5

CAlCULATION OF CHEMICAl CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 CENTRAl EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

cenario Timeframe: CurrenUFuture

Receptor Population: Ort-Sile Resident

Receptor Age: Child I Age-Adjusted Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfDlRfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Vapor Indoor Air Indoor Air Air Inhalation Benzene 9.9E-2 ug/m3 1E-6 1.6E-3

Chloroform 2.BE-3 ug/m3 6E-9 B.9E-6

Ethylbenzene 7.1E-2 ug/m3 3E-6 3.4E-5

m,p-Xylene 5.5E-2 ug/m3 NA 5.2E-4

Naphthalene 6.5E-2 ug/m3 NA 6.9E-3

Tetrachloroethene (PCE) 1.7E-3 ugfm3 4E-9 4.7E-5

Trichloroethene 3.6E-3 ug/m3 3E-9 5.7E-6

Exp. Route Total 1E-6 9.1E-3

Exposure Point Total 1E-6 9.1E-3

IExposure Medium Total 1E-6 9.1E-3

Medium Total 1E-6 9.1E-3

Groundwater Indoor Air Indoor Air Air Inhalation 1,2,4-Trimethylbenzene 6.0E-2 ug/m3 NA 7.9E-4

1,2-0ichloroethane 1.9E-2 ug/m3 2E-7 3.5E-3

1,3,5-Trimethylbenzene 3.2E-2 ug/m3 NA 9.7E-3

Acetone 2.9E-1 ugfm3 NA 7.9E-4

Benzene 1.1E+1 ug/m3 1E-4 1.8E-1

Carbon disulfide 6.0E-2 ug/m3 NA 7.1E-5

Elhylbenzene 1.6E+O ug/m3 7E-7 7.5E-4

Isopropyl benzene 1.7E-2 ug/m3 NA 4.1E-5

Methyl isobUtyl ketone 4.9E-3 ug/m3 NA 1.7E-5

Methylene chloride 1.6E-1 ug/m3 7E-6 3.9E-4

M78E 7.3E-3 ug/m3 BE-10 B.7E-7

Naphthalene 2.1E+O ug/m3 NA 2.2E-1

n-Butylbenzene 5.5E+O ug/m3 NA 3.8E-2

n-Propylbenzene NA ug/m3 NA NA

Styrene 1.2E-1 ug/m3 NA 1.3E-4

Toluene 1.2E+O ug/m3 NA 3.9E-3

Xylenes (total) 6.0E-1 ug/m3 NA 8.2E-4

IExp. Route Total I 1E-4 4.6E-1

Exposure Point Total 1E-4 4.6E-1

Exposure Medium Total 1E-4 4.6E-1

Medium Total 1E-4 4.6E-1

Groundwater1 Potable Water Potable Water Ingestion Aluminum 1.4E+3 uglL 4.7E-3 mglkg-day NA (mglk9-day~1 NA 4.5E-2 mglkg-day 1.0E+O mglkg-day 4.5E-2

Potable Use Antimony 4.BE·1 uglL 1.6E-6 mglkg-day NA (mglkg-day~1 NA 1.5E-5 mg/kg-day 4.0E-4 mglkg-day 3.8E-2

Arsenic 2.2E+1 uglL 7.3E-5 mglkg-day 9.5E+O (mglkg-day)-1 7E-4 7.0E-4 mglkg-day 3.0E-4 mglkg-day 2.3E+O

Barium 2.0E+3 uglL 6.5E-3 mglkg-day NA (mglkg-day}-1 NA 6.3E-2 mg/kg-day 7.0E-2 mgtkg-day 8.9E-1
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cenario Timeframe: CurrenVFuture

eceptor Population: Oil-Site Resident

eceptor Age: Child I Age-Adjusted Adult

TABLE 7.5

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 CENTRAL EXPOSURE

FISCO AlAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Noll-Cancer Hazard Calculations
Potential Concern Value Units IntakelExposure Concentration CSFIUnit Risk Cancer Risk IntakelExposure Concentration RfDIRfC Hazard Quotient

Value Units Value Units Value Units Value Units

Beryllium 1.8E+O uglL 6.1E·6 mglkg-day NA (mglkg-day}-1 NA 5.8E-5 mglkg-day 2.0E-3 mglkg-day 2.9E-2

Cadmium 3.2E+O uglL 1.1E-5 mglkg-day 3.8E-1 (mglkg-day}-1 4E-6 1.0E-4 mglkg-day 5.0E-4 mglkg-day 2.1E·1

Chromium 2.2E+1 uglL 7.3E-5 mglkg-day NA (mglkg-day}-1 NA 7.0E-4 mglkg-day 3.0E-3 mglkg-day 2.3E-1

Cobalt 7.5E+O uglL 2.5E·5 mglkg-day NA (mg/kg-<lay)-l NA 2.4E-4 mgIkg-day 2.0E-2 mglkg-day 1.2E-2

Copper 1.1E+1 uglL 3.7E-5 mglkg-day NA (mg/kg-<lay)-l NA 3.5E-4 mg/kg-day 4.0E-2 mglkg-day 8.8E-3

Imn 4.0E+4 uglL 1.3E-1 mglkg-day NA (mglkg-day}-1 NA 1.3E+O mglkg-day 3.0E-1 mglkg-day 4.2E+O

Lead 3.7E-1 uglL 1.2E-6 mglkg-day NA (mglkg-day}-1 NA 1.2E-5 mglkg-day NA mglkg-day NA

Manganese 2.5E+3 uglL 8.2E-3 mglkg-day NA (mglkg-day}-1 NA 7.9E-2 mglkg-day 1.4E-1 mglkg-day 5.6E-1

Mercury 2.2E·1 uglL 7.4E-7 mglkg-day NA (mglkg-day)-1 NA 7.1E-6 mglkg-day 3.0E-4 mglkg-day 2.4E-2

Molybdenum 3.7E+1 uglL 1.2E-4 mglkg-day NA (mg/kg-<lay)-l NA 1.2E-3 mglkg-day 5.0E-3 mglkg-day 2.4E-1

Nickel 1.6E+1 uglL 5.3E-5 mglkg-day NA (mg/kg-<lay)-l NA 5.1E-4 mglkg-day 2.0E-2 mglkg-day 2.6E-2

Nitrate 7.0E+3 uglL 2.3E-2 mglkg-day NA (mglkg-day}-1 NA 2.2E-1 mglkg-day 1.6E+O mglkg-day 1.4E-1

Selenium 1.3E+1 uglL 4.3E-5 mglkg-day NA (mglkg-day}-1 NA 4.2E-4 mglkg-day 5.0E-3 mglkg-day 8.3E-2

Silver 1.5E+1 uglL 5.0E-5 mglkg-day NA (mg/kg-<lay)-l NA 4.8E-4 mg/kg-day 5.0E-3 mglkg-day 9.6E-2

Thallium 9.6E+O uglL 3.2E-5 mgIkg-day NA (mglkg-day}-1 NA 3.1E-4 mglkg-day 6.6E·S mglkg-day 4.7E+O

Vanadium 2.0E+1 uglL 6.7E-5 mg/kg-day NA (mglkg-day}-1 NA 6.4E-4 mglkg-day 7.0E..J mglkg-day 9.1E-2

Zinc 1.1E+1 uglL 3.7E-5 mglkg-day NA (mglkg-day}-1 NA 3.5E-4 mglkg-day 3.0E-1 mglkg-clay 1.2E..J

1,2,4-Trimethylbenzene 5.5E+1 uglL 1.8E-4 mglkg-day NA (mglkg-<lay)-l NA 1.8E-3 rnglkg-day 5.0E-2 mg/kg-day 3.5E-2

1,2-Dichloroethane 5.0E+1 uglL 1.7E-4 mglkg-day 4.7E-2 (mglkg-day)-1 8E-6 1.6E-3 mg/kg-day 3.0E-2 mg/kg-day 5.3E-2

1,3,5-Trimethylbenzene 2.9E+1 uglL 9.6E-5 mglkg-day NA (mglkg-<lay)-l NA 9.3E-4 mglkg-day 5.0E-2 mglkg-day 1.9E-2

Acenaphthene 2.2E+2 uglL 7.3E-4 mglkg-day NA (mg/kg-day}-1 NA 7.0E-3 mglkg-day 6.0E-2 mglkg-day 1.2E-1

Acenaphthylene 8.0E+2 uglL 2.7E·3 mglkg-day NA (mglkg-<lay)-l NA 2.6E-2 mglkg-day NA mg/kg-day NA

Acetone 1.0E+4 uglL 3.3E-2 mglkg-day NA (mglkg-day}-1 NA 3.2E-1 mglkg-day 1.0E-1 mglkg-day 3.2E+O

Anthracene 5.9E+1 uglL 2.0E-4 mglkg-day NA (mglkg-day)-1 NA 1.9E-3 mglkg-day 3.0E-1 mglkg-day 6.3E-3

Benzene 6.0E+3 uglL 2.0E-2 mglkg-day 1.0E-1 (mglkg-day}-1 2E-3 1.9E-1 mglkg-day 3.0E-3 mglkg-day 6.4E+1

Benzo[ajanthracene 2.6E+1 uglL 8.6E-5 mglkg-day 1.2E+O (mglkg-day)-1 1E-4 8.3E-4 mglkg-day NA mglkg-day NA

Benzo(a]pyrene 6.0E+1 uglL 2.0E-4 mglkg-day 1.2E+1 (mglkg-day}-1 2E-3 1.9E-3 mglkg-day NA mglkg-day NA

Benzo[bjfluoranthene 2.9E+1 uglL 9.6E-5 mglkg-day 1.2E+O (mglkg-day}-1 1E-4 9.3E-4 mglkg-day NA mglkg-day NA

Benzo[g,h,ljperyiene 3.7E+1 uglL 1.2E-4 mglkg-day NA (mglkg-day}-1 NA 1.2E-3 mglkg-day NA mglkg-day NA

Benzo[k]f1uoranthene 1.4E+1 uglL 4.7E-5 mg/kg-day 1.2E+O (mg/kg-<lay)-1 6E-5 4.5E-4 mglkg-day NA mglkg-day NA

Carbon Disulfide 4.8E+O uglL 1.6E-5 mglkg-day NA (mg/kg-<lay)-l NA 1.5E-4 mglkg-day 1.0E-1 mglkg-day 1.5E-3

Chrysene 4.3E+1 uglL 1.4E-4 mglkg-day 1.2E-1 (mg/kg-<lay)-l 2E-5 1.4E·3 mglkg-day NA mglkg-day NA

Dibenz[a,hjanthracene 3.0E+O uglL 1.0E-5 mglkg-day 4.1E+O (mglkg-day)-1 4E-5 9.6E-5 mglkg-day NA mglkg-day NA

Ethylbenzene 8.0E+2 uglL 2.7E-3 mglkg-day 3.9E-3 (mg/kg-<lay)-l 1E-5 2.6E·2 mglkg-day 1.0E-1 mglkg-day 2.6E-1

Auoranthene 2.8E+2 u91L 9.3E-4 mglkg-day NA (mglk9-<lay)-1 NA 8.9E-3 mglkg-day 4.0E-2 mglkg-day 2.2E-1

Fluorene 7.0E+1 u91L 2.3E-4 mglkg-day NA (mglk9-<lay)-1 NA 2.2E-3 mglkg-day 4.0E-2 mglkg-day 5.6E-2

Indeno(1,2,3-cd)pyrene 4.4E+1 uglL 1.5E-4 mglkg-day 1.2E+O (mglkg-<lay)-l 2E-4 1.4E-3 mglkg-day NA mg/kg-day NA

Isopropyl benzene 7.4E+O uglL 2.5E-5 mglkg-day NA (mglkg-<lay)-l NA 2.4E-4 mglkg-day 1.0E-1 mglkg-day 2.4E-3

Methyl isobutyl ketone 3.5E+O uglL 1.2E-5 mglkg-day O.OE+O (mglkg-day)-1 OE+O 1.1E-4 mglkg-day 8.0E-2 mglkg-day 1.4E-3

Methylene chloride 1.8E+2 uglL 6.0E-4 mglkg-day 1.4E-2 (mglkg-day)-1 BE-6 5.8E-3 mg/kg-day 6.0E-2 mglkg-day 9.6E-2
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cenario Timeframe: Current/Future

eceptor Population: On-Site Resident

Receptor Age: Child I Age-Adjusted Aduh

TABLE 7.S

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACJlITYfANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units IntakelExposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfDfRfC Hazard Quotient

Value Units Value Units Value Units Value Units

MTBE 1.9E+1 uglL 6.3E-5 mglkg-day 1.BE-3 (mglkg-day)-1 1E-7 6.1E-4 mgfkg-day NA mglkg-day NA

Naphthalene 1.9E+4 uglL 6.3E-2 mgfkg-day NA (mglkg-day)-1 NA 6.1E-1 mglkg-day 2.0E-2 mglkg-day 3.0E+1

n-Butylbenzene 1.BE+3 uglL 6.0E-3 mgfkg-day NA (mgfkg-day)-1 NA 5.8E-2 mglkg-day 4.0E-2 mglkg-day 1.4E+O

n-Propylbenzene 1.1E+1 uglL 3.7E-5 mgfkg-day NA (mgfkg-day)-1 NA 3.5E-4 mglkg-day 4.0E-2 mgfkg-day 8.8E-3

Phenanthrene 2.SE+2 uglL 8.3E-4 mgfkg-day NA (mglkg-day)-1 NA B.OE-3 mglkg-day NA mglkg-day NA

Pyrene 2.0E+2 uglL 6.7E-4 mglkg-day NA (mglkg-day)-1 NA 6.4E·3 mglkg-day 3.0E-2 mgfkg-day 2.1E-1

Styrene 1.9E+2 uglL 6.2E-4 mg/kg-day NA (mglkg-day)-1 NA 5.9E-3 mgIkg-day 2.0E-1 mgfkg-day 3.0E-2

Toluene 6.2E+2 uglL 2.1E-3 mglkg-day NA (mgfkg-day)-1 NA 2.0E·2 mgfkg-day 2.0E-1 mgfkg-day 9.9E-2

Xylenes (total) 4.2E+2 uglL 1.4E-3 mglkg-day NA (mgIkg-day)-1 NA 1.4E·2 mgtkg-day 2.0E-1 mgfkg-day 6.8E-2

Exp. Route Total 6E-3 1.1E+2

Exposure Point Total 6E-3 1.1E+2

Exposure Medium Total 6E-3 1.1E+2

Indoor Air Indoor Air Air Inhalation 1.2,4-Trimethylbenzene 5.5E+1 uglL 1.0E-3 mglkg-day NA (mglkg-day)-1 NA 9.8E-3 mglkg-day 1.7E-3 mg/kg-day S.8E+O

1,2-Dichloroethane 5.0E+1 uglL 9.1E-4 mglkg-day 7.2E-2 (mglkg-day)-1 7E-S 8.9E-3 mg/kg-day 1.4E-3 mglkg-day 6.3E+O

1.3,5-Trimethylbenzene 2.9E+1 uglL 5.3E-4 mglkg-day NA (mglkg-day)-1 NA 5.2E-3 mgfkg-day 1.7E-3 mgfkg-day 3.0E+O

Acenaphthene 2.2E+2 uglL 4.0E·3 mgIkg-day NA (mglkg-day)-1 NA 3.9E-2 mglkg-day NA mglkg-day NA

Acetone 1.0E+4 uglL 1.BE-1 mglkg-day NA (mglkg-day)-1 NA 1.8E+O mglkg-day NA mg/kg-day NA

Anthracene 5.9E-t1 uglL 1.1E-3 mglkg-day NA (mglkg-day)-1 NA 1.0E~2 mglkg-day NA mg/kg-day NA

Benzene 6.0E+3 uglL 1.1E·1 mgfkg-day 1.0E-1 (mglkg-day)-1 1E·2 1.1E+O mgfkg-day 1.7E-3 mgfkg-day 6.3E+2

Benzo(b]fluoranthene 2.9E+1 uglL 5.3E-4 mgfkg-day 3.9E-1 (mglkg-day)-1 2E-4 S.2E-3 mg/kg-day NA mglkg-day NA

Carbon Disulfide 4.8E+O uglL 8.7E-S mgfkg-day NA (mglkg-day)-1 NA 8.5E-4 mgfkg-day 2.0E-1 mgfkg-day 4.3E-3

Chrysene 4.3E+1 uglL 7.8E-4 mgIkg-day 3.9E-2 (mglkg-day)-1 3E-5 7.6E-3 mglkg-day NA mglkg-day NA

Ethylbenzene 8.0E+2 uglL 1.5E-2 mglkg-day 3.9E-3 (mglkg-day)-1 6E-5 1.4E-1 mglkg-day 2.9E-1 mgfkg-day 4.9E-1

Auorene 7.0E+1 uglL 1.3E-3 mglkg-day NA (mglkg-day)-1 NA 1.2E-2 mglkg-day NA mglkg-day NA

lsopropyt benzene 7.4E+O uglL 1.3E-4 mglkg-day NA (mglkg-day)-1 NA 1.3E-3 mglkg-day 1.1E-1 mgfkg-day 1.2E-2

Methyl isobutyt ketone 3.5E+O uglL 6.4E-S mgfkg-day O.OE+O (mgIkg-day)-1 OE+O 6.2E-4 mg/kg-day 2.3E-2 mglkg-day 2.7E-2

Methylene chloride 1.8E+2 uglL 3.3E-3 mglkg-day 3.5E-3 (mgIkg-day)-1 1E-5 3.2E·2 mgIkg-day 8.6E-1 mglkg-day 3.7E·2

MTBE 1.9E+1 uglL 3.5E-4 mglkg-day 9.1E-4 (mglkg-day)-1 3E-7 3.4E·3 mgIkg-day 8.6E-1 mglkg-day 3.9E-3

Naphthalene 1.9E+4 uglL 3.5E-1 mg/kg-day NA (mglkg-day)-1 NA 3.4E+O mg/kg-day a.6E-4 mgfkg-day 3.9E+3

n-Butylbenzene 1.8E+3 uglL 3.3E-2 mglkg-day NA (mgfkg-day)-1 NA 3.2E·1 mg/kg-day NA mgfkg-day NA

n-Propylbenzene 1.1E+1 uglL 2.0E-4 mglkg-day NA (mgfkg-day)-1 NA 2.0E-3 mglkg-day NA mglkg-day NA

Pyrene 2.0E+2 uglL 3.6E-3 mglkg-day NA (mglkg-day)-1 NA 3.6E-2 mglkg-day NA mglkg-day NA

Styrene 1.9E+2 uglL 3.4E-3 mglkg-day NA (mglkg-day)-1 NA 3.3E-2 mgIkg-day 2.9E-1 mglkg-day 1.1E-1

Toluene 6.2E+2 uglL 1.1E-2 mg/kg-day NA (mgIkg-day)-1 NA 1.1E·1 mg/kg-day 1.1E-1 mglkg-day 1.0E+O

Xylenes (total) 4.2E+2 uglL 7.7E-3 mglkg-day NA (mglkg-day)-1 NA 7.5E·2 mglkg-day 2.9E-2 mglkg-day 2.6E+O

Exp. Route Total 1E-2 4.6E+3

Exposure Poinl Tolal 1E-2 4.6E+3

Exposure Medium Tolal 1E-2 4.6E+3
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cenario Timeframe: Current/Future

Receptor population: On-Site Resident

Receptor Age: Child I Age-Adjusted Adult

TABLE 7.5

CALCULATION OF CHEMICAL CANCER RISKS AND NON-eANCER HAZARDS

TIER 1 CENTRAl. EXPOSURE

FISCO AlAMEDA FACILITY/ANNEX SITE

Medium

Medium Total

I Exposure Medium I Exposure Point IExposure Route I Chemical of I EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern II-VC:.:-,u...:e::.-rIUC:n:-it-s ~~-=,'n:-t_'~ke~iE~x-=,po-=,su-=,r~e:'c-o_n~c-e:-n~tra~t"~_;;;;n..,l~1~~~C~S~F:::;IU~O::_n;::'t-:R~;S~k-=,-=,~'-c:-a-noe-r=-R;:-Sk-il~r-:;;lnla;k;e~IEx;po;;su~re~Co~~n~oe~n~tra~ti~onjllt::::RfD~:IR:fCt:~~'-H-az-ar-d-::Q-uo-t-ien""tl
Value I Units Value Units Value I Units I Value I Units

4.7E+3

Current Receptor Total (Inhalation via Soil Vapor) I 1E-6 I 9.1E..J

Current Receptor Totat (Inhalation via Groundwater ~11=====_= U_...;4,;,;.6;;;E-,;,;1_-l1

Future Receptor Total (Potable Water Use + Inhalation via Soil Vapor)~ 4.7E+3

Future Receptor Total (Potable Water Use + Inhalation via Groundwater) I 2E-2 I 4.7E+3

I _ Groundwater potable use is a fuhJre use scenario.
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TABLE 7.6

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

cenario Timeframe: Current/Future

Receptor Population: On-Site Resident

Receptor Age: Child / Age-Adjusted Adult

Medium Exposure Medium Exposure Point Exposure Roule Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units IntakelExposure Concentration CSF/Unil Risk Cancer Risk Intake/Exposure Concentration RID/RIC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Vapor Indoor Air Indoor Air Air Inhalation Benzene 9.9E-2 ug/m3 1E-6 1.6E-3

Chloroform 2.6E-3 ug/m3 6E-9 6.9E-6

Ethylbenzene 7.1E-2 ug/m3 3E-8 3.4E·S

m.p-Xylene S.5E-2 ug/m3 NA S.2E-4

Naphthalene 6.SE-2 ug/m3 NA 6.9E-3

Tetrachloroethene (peE) 1.7E-3 ug/m3 4E-9 4.7E-S

Trichloroethene 3.6E-3 ug/m3 3E-9 S.7E-6

Exp. Route Tolal 1E-6 9E-3

Exposure Point Tolal 1E-6 9E·3

Exposure Medium Total 1E-6 9E-3

Medium Total 1E-6 9E·3

Groundwaler Indoor Air Indoor Air Air Inhalation 1.2,4-Trimethylbenzene 6.0E-2 ug/m3 NA 7.9E-4

1,2-Dichloroethane 1.9E-2 ug/m3 2E-7 3.SE-3

1,3,5-Trimethylbenzene 3.2E-2 ug/m3 NA 9.7E-3

Acetone 2.9E-1 ug/m3 NA 7.9E-4

Benzene 1.1E+1 ug/m3 1E-4 1.8E-1

Carbon disulfide 6.0E-2 ug/m3 NA 7.1E-S

Ethylbenzene 1.6E+O ug/m3 7E-7 7.5E-4

Isopropyl benzene 1.7E-2 ug/m3 NA 4.1E-S

Methyl isobutyl kelone 4.9E-3 ug/m3 NA 1.7E-S

Methylene chloride 1.6E-1 ug/m3 7E-6 3.9E-4

MTBE 7.3E-3 ug/m3 8E-10 8.7E-7

Naphthalene 2.1E+O ug/m3 NA 2.2E-1

n-Bulylbenzene 5.5E+O ug/m3 NA 3.BE-2

n-Propytbenzene NA ug/m3 NA NA

Styrene 1.2E-1 ugfm3 NA 1.3E-4

Toluene 1.2E+O ug/m3 NA 3.9E-3

Xylenes (total) 6.0E-1 ug/m3 NA 8.2E-4

Exp. Route Total 1E-4 4.6E-1

Exposure Point Total lE-4 4.6E-1

Exposure Medium Total lE-4 5E-1

Medium Total lE-4 5E-1

Grounawaterl Potable Water Potable Water Ingestion Aluminum 1.4E+3 uglL 2.1E-2 mgfkg-day NA (mglkg-<lay)-1 NA 8.9E-2 mg/kg-day 1.0E+O mgfkg-day 6.9E-2

Potable Use Antimony 4.BE-1 uglL 7.1E-6 mg/kg-day NA (mglkg-day)-1 NA 3.1E-5 mgfkg-day 4.0E-4 mglkg-day 7.7E-2

Arsenic 2.2E+1 uglL 3.3E-4 mglkg-day 9.5E+O (mgfkg-day)-1 3E-3 1.4E-3 mgfkg-day 3.0E-4 mglkg-<lay 4.7E+O

Barium 2.0E+3 uglL 2.9E-2 mglkg-day NA (mgfkg-day)-1 NA 1.3E-1 mgfkg-day 7.0E-2 mg/kg-day 1.BE+O
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cenario Timeframe: CurrenUFuture

ecepter Population: Orlo·Bite Resident

ecepter Age: Child I Age-Adjusted Adult

TABLE 7.6

CAlCULATION OF CHEMICAl CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units tntakelExposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfDlRfC Hazard Quotient

Value Units Value Units Value Units Value Units

Beryllium 1.8E+0 uglL 2.7E-5 mglkg-day NA (mglkg-day)-1 NA 1.2E-4 mglkg-day 2.0E-3 mglkg-day 5.8E-2

Cadmium 3.2E+0 uglL 4.6E-5 mglkg-day 3.8E-1 (mglkg-day)-1 2E·5 2.1E-4 mglkg-day 5.0E-4 mglkg-day 4.1E-1

Chromium 2.2E+1 uglL 3.3E-4 mglkg-day NA (mglkg-day)-1 NA 1.4E-3 mglkg-day 3.0E-3 mglkg-day 4.7E-1

Cobalt 7.5E+0 uglL 1.1E-4 mglkg-day NA (mglkg-day)-1 NA 4.8E-4 mglkg-day 2.0E-2 mglkg-day 2.4E-2

Copper 1.1E+1 uglL 1.6E-4 mglkg-day NA (mglkg-day)-1 NA 7.0E-4 mglkg-day 4.0E-2 mglkg-day 1.8E-2

Iron 4.0E+4 uglL 5.9E-1 mg/kg-day NA (mglkg-day)-1 NA 2.5E+0 mglkg-day 3.0E-1 mglkg-day 8.5E+0

Lead 3.7E-1 uglL 5.5E-6 mg/kg-day NA (mglkg-day)-1 NA 2.4E-5 mglkg-day NA mglkg-day NA

Manganese 2.5E+3 uglL 3.7E-2 mglkg-day NA (mglkg-day)-1 NA 1.6E-1 mglkg-day 1.4E-1 mglkg-day 1.1E+0

Mercury 2.2E-1 uglL 3.3E-6 mglkg-day NA (mglkg-day)-1 NA 1.4E-5 mglkg-day 3.0E-4 mglkg-day 4.7E-2

Molybdenum 3.7E+1 uglL 5.6E-4 mglkg-day NA (mglkg-day)-1 NA 2.4E-3 mglkg-day 5.0E-3 mg/kg-day 4.6E-1

Nickel 1.6E+1 uglL 2.4E-4 mglkg-day NA (mglkg-day)-1 NA 1.0E-3 mglkg-day 2.0E-2 mglkg-day 5.1E-2

Nitrate 7.0E+3 uglL 1.0E-1 mg/kg-day NA (mglkg-day)-1 NA 4.5E-1 mg/kg-day 1.6E+0 mglkg-day 2.8E-1

Selenium 1.3E+1 uglL 1.9E-4 mglkg-day NA (mglkg-day)-1 NA 8.3E-4 mglkg-day 5.0E-3 mglkg-day 1.7E-1

Silver 1.5E+1 uglL 2.2E-4 mglkg-day NA (mglkg-day)-1 NA 9.6E-4 mglkg-day 5.0E-3 mglkg-day 1.9E-1

Thallium 9.6E+0 uglL 1.4E-4 mglkg-day NA (mglkg-day)-1 NA 6.1E-4 mglkg-day 6.6E-5 mglkg-day 9.3E+0

Vanadium 2.0E+1 uglL 3.0E-4 mglkg-day NA (mglkg-day)-1 NA 1.3E-3 mglkg-day 7.0E-3 mglkg-day 1.8E-1

Zinc 1.1E+1 uglL 1.6E-4 mg/kg-day NA (mglkg-day)-1 NA 7.0E-4 mglkg-day 3.0E-1 mglkg-day 2.3E-3

1,2,4-Trimethylbenzene 5.5E+1 uglL 8.2E-4 mglkg-day NA (mglkg-day)-1 NA 3.5E-3 mglkg-day 5.0E-2 mglkg-day 7.0E-2

1.2-Dichloroethane 5.0E+1 uglL 7.4E-4 mglkg-day 4.7E-2 (mglkg-day)-1 3E-5 3.2E-3 mg/kg-day 3.0E·2 mglkg-day 1.1E-1

1,3,5-Trimethylbenzene 2.9E+1 uglL 4.3E-4 mg/kg-day NA (mglkg-day)-1 NA 1.9E-3 mglkg-day 5.0E·2 mg/kg-day 3.7E-2

Acenaphthene 2.2E+2 uglL 3.3E-3 mglkg-day NA (mglkg-day)-1 NA 1.4E-2 mglkg-day 6.0E-2 mglkg-day 2.3E-1

Acenaphthylene 8.0E+2 uglL 1.2E-2 mglkg-day NA (mglkg-day)-1 NA 5.1E-2 mglkg-day NA mglkg-day NA

Acetone 1.0E+4 uglL 1.5E-1 mglkg-day NA (mglkg-day)-1 NA 6.4E-1 mglkg-day 1.0E-1 mglkg-day 6.4E+0

Anthracene 5.9E+1 uglL 8.8E-4 mg/kg-day NA (mglkg-day)-1 NA 3.6E-3 mglkg-day 3.0E·1 mglkg-day 1.3E-2

Benzene 6.0E+3 uglL 8.9E·2 mglkg-day 1.0E-1 (mglkg-day)-1 9E-3 3.8E-1 mglkg-day 3.0E·3 mglkg-day 1.3E+2

Benzo[ajanthracene 2.6E+1 uglL 3.9E-4 mglkg-day 1.2E+0 (mglkg-day)-1 5E-4 1.7E-3 mglkg-day NA mglkg-day NA

Benzo[ajpyrene 6.0E+1 uglL 8.9E-4 mglkg-day 1.2E+1 (mglkg-day)-1 1E-2 3.8E-3 mglkg-day NA mglkg-day NA

Benzo[bjfluoranthene 2.9E+1 uglL 4.3E-4 mglkg-day 1.2E+0 (mglkg-day)-1 5E-4 1.9E-3 mglkg-day NA mglkg-day NA

Benzo[g,h,ljperylene 3.7E+1 uglL 5.5E-4 mglkg-day NA (mglkg-day)-1 NA 2.4E-3 mglkg-day NA mglkg-day NA

Benzo(kjfluoranthene 1.4E+1 uglL 2.1E-4 mglkg-day 1.2E+0 (mglkg-day}-1 2E-4 8.9E-4 mglkg-day NA mglkg-day NA

Carbon Disulfide 4.6E+0 uglL 7.1E-5 mglkg-day NA (mglkg-day)-1 NA 3.1E-4 mglkg-day 1.0E-1 mglkg-day 3.1E-3

Chrysene 4.3E+1 uglL 6.4E-4 mglkg-day 1.2E-1 (mglkg-day)-1 8E-5 2.7E-3 mglkg-day NA mglkg-day NA

Dibenz[a,hjanthracene 3.0E+0 uglL 4.5E-5 mglkg-day 4.1E+0 (mglkg-day)-1 2E-4 1.9E-4 mglkg-day NA mglkg-day NA

Ethylbenzene 8.0E+2 uglL 1.2E-2 mg/kg-day 3.9E-3 (mglkg-day)-1 5E·5 5.1E-2 mglkg-day 1.0E-1 mg/kg-day 5.1E-1

Fluoranthene 2.6E+2 uglL 4.2E-3 mglkg-day NA (mglkg-day)-1 NA 1.8E-2 mglkg-day 4.0E-2 mglkg-day 4.5E-1

Fluorene 7.0E+1 uglL 1.0E-3 mg/kg-day NA (mglkg-day)-1 NA 4.5E-3 mglkg-day 4.0E-2 mg/kg-day 1.1E-1

Indeno(1,2.3-cd)pyrene 4.4E+1 uglL 6.5E-4 mglkg-day 1.2E+0 (mglkg-day)-1 8E-4 2.8E-3 mg/kg-day NA mglkg-day NA

Isopropyl benzene 7.4E+0 uglL 1.1E-4 mglkg-day NA (mglkg-day)-1 NA 4.7E-4 mg/kg-day 1.0E-1 mglkg-day 4.7E-3

Methyl isobutyf ketone 3.5E+0 uglL 5.2E-5 mg/kg-day O.OE+O (mglkg-day)-1 OE+O 2.2E-4 mgIkg-day 8.0E-2 mglkg-day 2.8E-3

Methylene chloride 1.6E+2 uglL 2.7E-3 mglkg-day 1.4E-2 (mg/kg-day}-1 4E-5 1.2E-2 mg/kg-day 6.0E-2 mglkg-day 1.9E-1

.r··.......
i
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cenario Timeframe: Current/Future

Receptor Population: On-Site Resident

e-Ad'usted Adult

TABLE 7.6

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITYfANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculalions Non-Cancer Hazard Calculations
Potential Concern Value Units InlakefExposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfDlRfC Hazard Quotient

Value Units Value Units Value Units Value Units

MTBE 1.9E+1 uglL 2.8E-4 mg/kg-day 1.8E-3 (mglkg-day}-1 5E-7 1.2E-3 mglkg-day NA mgIkg-day NA

Naphthalene 1.9E+4 uglL 2.8E-1 mglkg-day NA (mglkg-day}-1 NA 1.2E+O mg/kg-day 2.DE-2 mgIkg-day 6.1E+1

n-Butylbenzene 1.8E+3 uglL 2.7E-2 mglkg-day NA (mglkg-day)-1 NA 1.2E-1 mglkg-day 4.0E-2 mglkg-day 2.9E+O

n-Propylbenzene 1.1E+1 uglL 1.6E-4 mglkg-day NA (mglkg-day)-1 NA 7.DE-4 mglkg-day 4.DE-2 mglkg-day 1.8E-2

Phenanthrene 2.5E+2 uglL 3.7E-3 mglkg-day NA (mglkg-day)-1 NA 1.6E-2 mglkg-day NA mgIkg-day NA

Pyrene 2.0E+2 uglL 3.DE-3 mglkg-day NA (rnglkg-day}-1 NA 1.3E-2 mglkg-day 3.DE-2 mglkg-day 4.3E-1

Styrene 1.9E+2 uglL 2.8E-3 mg/kg-day NA (mglkg-day}-1 NA 1.2E-2 mglKg-day 2.DE-1 mglkg-day 5.9E-2

Toluene 6.2E+2 uglL 9.2E-3 mglkg-day NA (mglkg-day}-1 NA 4.DE-2 mglkg-day 2.DE-1 mglkg-day 2.DE-1

Xylenes (total) 4.2E+2 uglL 6.3E-3 mglkg-day NA (mglkg-day)-1 NA 2.7E-2 mglkg-day 2.DE-1 mglkg-day 1.4E-1

Exp. Route Total 3E-2 2.3E+2

Exposure Point Tolal 3E-2 2.3E+2

Exposure Medium Tolal 3E-2 2.3E+2

Indoor Air Indoor Air Air Inhalation 1,2,4-Trimethylbenzene 5.5E+1 uglL 3.1E-3 mglKg-day NA (mglkg-day)-1 NA 1.3E-2 mglkg-day 1.7E-3 mglkg-day 7.8E+O

1,2-Dichloroethane 5.0E+1 uglL 2.8E-3 mglKg-day 7.2E-2 (mglkg-day)-1 2E-4 1.2E-2 mg/kg-day 1.4E-3 mglkg-day 8.6E+O

1,3,5-Trimethylbenzene 2.9E+1 uglL 1.6E-3 mglkg-day NA (mg/Kg-day}-1 NA 7.DE-3 mglKg-day 1.7E-3 mglkg-day 4.1E+O

Acenaphlhene 2.2E+2 uglL 1.2E·2 mglkg-day NA (mglkg-day)-1 NA 5.3E-2 mglkg-day NA mglkg-day NA

Acetone 1.0E+4 uglL 5.6E-1 mglkg-day NA (mglkg-day}-1 NA 2.4E+O mglkg-day NA mglkg-day NA

Anthracene 5.9E+1 uglL 3.3E-3 mglkg-day NA (mglkg-day)-1 NA 1.4E-2 mglkg-day NA mglkg-day NA

Benzene 6.DE+3 uglL 3.3E-1 mgIkg-day 1.DE-1 (mglkg-day}-1 3E-2 1.4E+O mg/kg-day 1.7E-3 mglkg-day B.5E+2

Benzo[bjfluoranthene 2.9E+1 uglL 1.6E-3 mglkg-day 3.9E-1 (mglkg-day}-1 BE-4 7.DE-3 mglkg-day NA mg/kg-day NA

Carbon Disulfide 4.8E+O uglL 2.7E-4 mglkg-day NA (mglkg-day)-1 NA 1.2E-3 mglkg-day 2.0E-1 mgIkg-day 5.8E-3

Chrysene 4.3E+1 uglL 2.4E-3 mglkg-day 3.9E-2 (rnglkg-day}-1 9E-5 1.DE-2 mglkg-day NA mgIkg-day NA

Ethylbenzene 8.0E+2 uglL 4.5E-2 mgIkg-day 3.9E-3 (mglkg-day)-1 2E-4 1.9E-1 mglkg-day 2.9E-1 mglkg-day 6.6E-1

Fluorene 7.DE+1 uglL 3.9E-3 mgIkg-day NA (mglkg-day}-1 NA 1.7E-2 mglkg-day NA mglkg-day NA

Isopropyl benzene 7.4E+O uglL 4.1E-4 mg/kg-day NA (mglkg-day}-1 NA 1.8E-3 mglkg-day 1.1E-1 mg/kg-day 1.6E-2

Methyl isobutyl kelone 3.5E+O uglL 2.DE-4 mglkg-day O.OE+O (mglkg-day)-l DE+O 8.4E-4 mglkg-day 2.3E-2 mglkg-day 3.6E-2

Methylene chloride 1.8E+2 uglL 1.0E-2 mglkg-day 3.5E-3 (mglkg-day)-1 4E-5 4.3E-2 mglkg-day 8.6E-1 mglkg-day 5.DE-2

MTBE 1.9E+1 uglL 1.1E-3 mglkg-day 9.1E-4 (mglkg-day)-1 IE"; 4.6E-3 mglkg-day 8.BE-' mglkg-day 5.3E-3

Naphthalene 1.9E+4 uglL 1.1E+O mglkg-day NA (rnglkg-day)-1 NA 4.6E+O mg/kg-day 8.BE-4 mglkg-day 5.3E+3

n-Butylbenzene 1.8E+3 uglL 1.0E-1 mglkg-day NA (mglkg-day}-1 NA 4.3E-1 mglkg-day NA mglkg-day NA

n-Propylbenzene 1.1E+1 uglL 6.1E-4 mg/kg-day NA (mgIkg-day}-1 NA 2.6E-3 mglkg-day NA rngIkg-day NA

Pyrene 2.0E+2 uglL 1.1E-2 mglkg-day NA (rngIkg-day}-1 NA 4.8E-2 mg/kg-day NA mglkg-day NA

Styrene 1.9E+2 uglL 1.0E-2 mglkg-day NA (rngIkg-day}-1 NA 4.5E-2 mglkg-day 2.9E-1 mglkg-day 1.5E-1

Toluene 6.2E+2 uglL 3.5E-2 mglkg-day NA (mg/l<g-day)-1 NA 1.5E-1 mglkg-day 1.1E-1 mglkg-day 1.4E+O

Xylenes (Iotal) 4.2E+2 uglL 2.4E-2 mglkg-day NA (mglkg-day)-l NA 1.0E-1 rnglkg-day 2.9E-2 mglkg-day 3.5E+O

Exp. Route Total 3E-2

Exposure Point Total 3E-2 B.

xposure Medium Total 3E-2
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cenario Timeframe: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Child I Age-Adjusted Adult

TABLE 7.6

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

\

Medium

I
Exposu,e Medium I Exposure Point IExposu," Rou,e, Chemical of I EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern

I
Value IUnits ntakelExposure Concentration I CSFlUnit Risk Cancer Risk ntake/Exposure Concentration I RfDlRfC Hazard Quotient

Value I Units I Value I Units Value I Units I Value I Units

Medium Total 6E-2

~
Current Receptor Total (Inhalation via So~ Vapor) 1E-6

Current Receptor Total (Inhalation via Groundwater) 1E-4 4.

Future Receptor Total (Potable Water Use + Inhalation via Soil Vapor) 6E-2

Future Receptor Total (Potable Water Use + Inhalation via Groundwater) 6E-2 6.4E+3

I _ Groundwater potable use is a future use scenario.
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cenario Timeframe: Current/Future

eceptor Population: School Student

Receptor Age: Child

TABLE 7.7

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Value Units 1f"::.n'::..ak,ee:.::lE::..xpo:.::::..su::"er-c:..:o::..noee::..,n':..:"'::.tio::.n+-:c-7::.C::..SFr/u::..n:..:''e-R:,,'S::.k_-j

Value Units Value Units

Medium Exposure Medium Exposure Point Exposure Route Chemical of

Potential Concern

EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Cancer Risk Ir'...nta::..k7'e1:.::Ex:..po=Su::.'erCo::....-n~ce_n':-"'_tio::..n+=_RfD.._IR-;fC-;-::-:-1 Hazard Quotient

Value Units Value Units

Soil Vapor Indoor Air Indoor Air Air Inhalation Benzene 9.9E-2 uglm3 lE-S 1.6E-3

Chloroform 2.8E-3 uglm3 6E-9 8.9E-6

Ethylbenzene 7.1E-2 uglm3 3E-8 3.4E-5

m,p-Xylene 5.5E-2 uglm3 NA 5.2E-4

Naphthalene 6.5E-2 uglm3 NA 6.9E-3

Tetrachloroethene (PCE) 1.7E-3 uglm3 4E-9 4.7E-5

Trichloroethene 3.6E-3 ug/m3 3E-9 5.7E-S

Exp. Route Total 1E-S 9.1E-3

Exposure Point Total 1E-S 9.1E-3

Exposure Medium Total 1E-S 9.1E-3

Medium Tolal 1E-S 9.1E-3

Groundwater Indoor Air Indoor Air Air Inhalation 1.2.4-Trimethylbenzene 6.0E-2 ug/m3 NA 7.9E-4

1,2-Dichloroethane 1.9E-2 ug/m3 2E-7 3.5E-3

1,3,5-Trimethylbenzene 3.2E-2 ug/m3 NA 9.7E-3

Acetone 2.9E-1 ug/m3 NA 7.9E-4

Benzene 1.1E+1 ug/m3 1E-4 1.8E-1

Carbon disulfide 6.0E-2 ug/m3 NA 7.1E-5

Ethylbenzene 1.6E+0 ug/m3 7E-7 7.5E-4

Isopropyl benzene 1.7E-2 ug/m3 NA 4.1E-5

Methyl isobutyl ketone 4.9E-3 ug/m3 NA 1.7E-5

Methylene chloride 1.6E-1 ug/m3 7E-8 3.9E-4

MTBE 7.3E-3 ug/m3 8E-10 8.7E-7

Naphthalene 2.1E+0 ug/m3 NA 2.2E-1

n-Butylbenzene 5.5E+0 ug/m3 NA 3.8E-2

n-Propylbenzene NA ug/m3 NA NA

Styrene 1.2E-1 ug/m3 NA 1.3E-4

Toluene 1.2E+0 ug/m3 NA 3.9E-3

Xylenes (total) 6.0E-1 ug/m3 NA 8.2E-4

Exp. Route Total 1E-4 4.6E-1

Exposure Point Total 1E-4 4.6E-1

Exposure Medium Total 1E-4 4.6E-1

Medium Total 1E-4 4.6E-1

Receptor Total (Inhalation via Soil Vapor) 1E-S 9.1E-3

Receptor Total (Inhalation via Groundwater) 1E-4 4.6E-1

Table7-10_Tier1_SchooIStudent.xls Page 1 011



cenario Timeframe: Current/Future

ecepter Population: School Student

ecepter Age: Child

TABLE 7.8

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO AlAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of

Potential Concern
EPC Cancer Risk Calculations

Value Units IntakelExposure Concentration CSF/Unit Risk

Non-Cancer Hazard Calculations

Cancer Risk 1f""n.;:a;,:ke,.:/Ex=po;:su;:,er-:-Co:;.n;:ce:;.n.:;;.ra,.:'i.:;;on+-:-:-:....;.;RfDT'-/R.:;;fC:'-"-1 Hazard Quotient

Value Units

1.6E-3

8.9E-6

3.4E-S

5.2E-4

6.9E-3

4.7E-5

5.7E-6

9.1E-3

9.1E-3

9.1E-3

9.1E_3

7.9E-4

3.SE-3

9.7E-3

7.9E-4

1.BE-1

7.1E-5

7.5E-4

4.1E-S

1.7E-S

3.9E-4

8.7E-7

2.2E-1

3.8E-2

NA

1.3E-4

3.9E-3

8.2E-4

4.6E-1

4.6E-1

4.6E-1

4.6E-1

9.1E-3

4.6E-1

Tabre7-10_Tier1_SchooIStudent.xls
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cenario Timeframe: CurrenVFuture

eceptor Population: School WOI'ker

TABLE 7.9

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

....~- ./

Medium Exposure Medium Exposure Point Exposure Route Chemical of

Potential Concern

EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Value Units Value Units Value Units

Soil Vapor Indoor PJr Indoor Air Air Inhalation Benzene 9.9E-2 ug/m3 1.2E-6

Chloroform 2.8E-3 ug/m3 6.1E-9

Ethylbenzene 7.1E-2 ug/m3 3.2E-8

m,p-Xylene 5.5E-2 ug/m3 NA

Naphthalene 6.5E-2 ug/m3 NA

Tetrachloroethene (PCE) 1.7E-3 ug/m3 4.1E-9

Trichloroethene 3.6E-3 ug/m3 2.9E-9

Exp. Route Total 1E-li

Exposure Point Total 1E-li

Exposure Medium Total 1E-6

Medium Total 1E-6

Groundwater Indoor Air Indoor Air Air Inhalation 1,2,4-Trimethylbenzene 6.0E-2 ug/m3 NA

1,2-Dichloroethane 1.9E-2 ug/m3 2E-7

1,3,~Trimethylbenzene 3.2E-2 ug/m3 NA

Acetone 2.9E-1 ug/m3 NA

Benzene 1.1E+1 ug/m3 1E-4

Carbon disulfide 6.0E-2 ug/m3 NA

Ethylbenzene 1.6E+O ug/m3 7E-7

Isopropyl benzene 1.7E-2 ug/m3 NA

Methyl isobutyl ketone 4.9E-3 ug/m3 NA

Methylene chloride 1.6E-1 ug/m3 7E-8

MTSE 7.3E-3 ug/m3 8E-l0

Naphthalene 2.1E+O ug/m3 NA

n-Butylbenzene 5.5E+O ug/m3 NA

n-Propylbenzene NA ug/m3 NA

Styrene 1.2E-1 ug/m3 NA

Toluene 1.2E+O ug/m3 NA

Xylenes (total) 6.0E-l ug/m3 NA

Exp. Route Total 1E-4

Exposure Point Total lE-4

Exposure Medium Total lE-4

Medium Total lE-4

Receptor Total (Inhalation via Soil Vapor) lE-li

Receptor Total (Inhalation via Groundwater) lE-4

1.6E-3

8.9E-6

3.4E-5

5.2E-4

6.9E-3

4.7E-5

5.7E-li

9.1E-3

9.1E-3

9.1E-3

7.9E-4

3.5E-3

9.7E-3

7.9E-1

1.8E-1

7.1E-5

7.5E-1

4.1E-5

1.7E-5

3.9E-1

8.7E-7

2.2E-1

3.8E-2

NA

1.3E-1

3.9E-3

8.2E-4

4.6E-1

4.6E-1

4.6E-1

4.6E-1

9.1E-3

4.6E-1

Table7-1 0_Tier1_SchoolWorker.xls Page 1 of 1



cenario Timeframe: Current/Future

Receptor PopUlation: School Worker

Receptor Age: Adult

TABLE 7.10

CALCULATION OF CHEMICAl CANCER RISKS AND NON..(;ANCER HAZARDS

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Value Units 1~';;;nl;:ak;;;e;;;lE;;;xpo=su;:rei-c::.o;:n::.ce;:ntr:;e;:I':;on+.,.,...,..:c;:sTFIU=nit;;;R;:IS:;k_-1

Value Units Value Units

Medium Exposure Medium Exposure Point Exposure Route Chemical of

Potential Concern

EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Cancer Risk 1~';;;nta::.k:;:eI..:Ex:;po=su;:rei-Co=n:;ce:;n:;I"'::b:;on+.,.,...,...;.;RfDrlR:;fC:'-'---lHazard Quotient

Value Units Value Units

Soil Vapor Indoor Air Indoor Air Air Inhalation Benzene 9.9E-2 ug/m3

Chloroform 2.8E-3 ug/m3

Ethylbenzene 7.1E-2 ug/m3

m,p-Xylene 5.5E-2 ug/m3

Naphthalene 6.5E-2 ug/m3

Tetrachloroethene (PCE) 1.7E-3 ug/m3

Trichloroethene 3.6E-3 ug/m3

Exp. Route Total

Exposure Point Total

Exposure Medium Total

Medium Total

Groundwater Indoor Air Indoor Air Air Inhalation 1,2,4-Trimelhylbenzene 6.0E-2 ugfm3

1.2-Dichloroethane 1.9E·2 ug/m3

1,3,5-Trimethylbenzene 3.2E·2 ug/m3

Acetone 2.9E-1 ug/m3

Benzene 1.1E+1 ug/m3

Cerbon disulfide 6.0E-2 ug/m3

Ethylbenzene 1.6E+O ug/m3

Isopropyl benzene 1.7E-2 ug/m3

Methyl isobutyl ketone 4.9E-3 ug/m3

Methylene chloride 1.6E-1 uglm3

MTBE 7.3E-3 ug/m3

Naphthalene 2.1E+O uglm3

n-Butylbenzene 5.5E+O uglm3

n-Propylbenzene NA uglm3

Styrene 1.2E-1 ug/m3

Toluene 1.2E+O ugfm3

Xylenes (total) 6.0E-1 ug/m3

IExp. Route Total I
Exposure Point Total

Exposure Medium Total

Medium Total

Receptor Total (Inhalation via Soil Vapor)

Receptor Total (Inhalation via Groundwater)

1.2E-6

6.1E-9

3.2E-8

NA

NA

....1E-9

2.9E-9

1E-6

NA

2E-7

NA

NA

1E-4

NA

7E-7

NA

NA

7E-8

BE-10

NA

NA

NA

NA

NA

NA

1E-4

1E-4

1E-4

1E-4

1E-6

1E-4

1.6E-3

8.9E-6

3.4E-5

5.2E-4

6.9E-3

....7E-5

5.7E-6

9.1E-3

9.1E-3

9.1E-3

9.1E-3

7.9E-4

3.5E-3

9.7E-3

7.9E-4

1.BE-1

7.1E-5

7.SE-4

4.1E-5

1.7E-5

3.9E-4

8.7E-7

2.2E-1

3.8E-2

NA

1.3E-4

3.9E-3

8.2E-4

4.6E-1

4.6E-1

....6E-1

4.6E-1

9.1E-3

4.6E-1

'.

Table7-10_Tier1_SchoolWorker.xls
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cenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 7.11

CALCULATION OF CHEMICAL CANCER RISKS AND NON..cANCER HAZARDS

TIER 2 CENTRAL EXPOSURE

FISCO AlAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk IntakelExposure Concentration RfDfRfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Potable Water Potable Water Ingestion Aluminum 1.4E+3 ugiL 4.6E4 mg/kg-day NA (mg/kg-day}-1 NA 1.2E-2 mg/kg-day 1.0E+O mglkg-day 1.2E-2

Potable Use Antimony 4.8E-1 ugiL 1.6E-7 mg/kg-day NA (mglkg-day)-1 NA 4.2E-6 mg/kg-day 4.0E-4 mglkg-day 1.1E-2

Arsenic 2.2E+1 uglL 7.2E-6 mg/kg-day 9.5E+O (mglkg-day)-1 7E-S 1.9E-4 mg/kg-day 3.0E-4 mglkg-day 6.5E-1

Barium 2.0E+3 uglL 6.4E-4 mg/kg-day NA (mglkg-day)-l NA 1.7E-2 mg/kg-day 7.0E-2 mglkg-day 2.SE-l

Beryllium 1.8E+D uglL 6.DE·7 mg/kg-day NA (mglkg-day)-l NA 1.6E-5 mg/kg-day 2.0E-3 mglkg-day B.1E-3

Cadmium 3.2E+O uglL 1.1E-6 mgfkg-day 3.8E-1 (mglkg-day)-l 4E-7 2.9E·5 mglkg-day 5.0E-4 mglkg-day 5.7E-2

Chromium 2.2E+1 ugiL 7.2E-6 mglkg-day NA (mglkg-day)-l NA 1.9E-4 mg/kg-day 3.0E-3 mglkg-day 6.SE-2

Cobalt 7.5E+O uglL 2.4E-6 mg/kg-day NA (mg/kg-day)-l NA 6.6E-S mg/kg-day 2.0E·2 mglkg-day 3.3E·3

Copper 1.1E+1 uglL 3.6E-6 mg/kg-day NA (mglkg-day)-l NA 9.7E-S mg/kg-day 4.0E·2 mglkg-day 2.4E·3

'ro" 4.0E+4 uglL 1.3E-2 mg/kg-day NA (mglkg-day)-l NA 3.5E-1 mglkg-day 3.0E-l mglkg-day 1.2E+O

Lead 3.7E-1 ugiL 1.2E-7 mgfkg-day NA (mglkg-day)-l NA 3.3E-6 mg/kg-day NA mglkg-day NA

Manganese 2.5E+3 uglL B.1E-4 mg/kg-day NA (mglkg-day)-1 NA 2.2E·2 mglkg-day 1.4E-1 mglkg-day 1.6E-1

Mercury 2.2E-1 ugiL 7.3E-8 mglkg-day NA (mglkg-day)-l NA 2.0E-6 mg/kg-day 3.0E-4 mglkg-day 6.5E-3

Molybdenum 3.7E+1 ugiL 1.2E-S mglkg-day NA (mglkg-day)-l NA 3.3E-4 mg/kg-day 5.0E-3 mglkg-day 6.6E-2

Nickel 1.6E+1 uglL S.2E-6 mglkg-day NA (mg/kg-day}-1 NA 1.4E-4 mglkg-day 2.0E-2 mglkg-day 7.0E-3

Nitrate 7.0E+3 ugiL 2.3E-3 mglkg-day NA (mglkg-day)-l NA 6.2E-2 mglkg-day 1.6E+O mglkg-day 3.9E·2

Selenium 1.3E+1 ugiL 4.3E-6 mg/kg-day NA (mg/kg-day)-l NA 1.1E-4 mg/kg-day 5.0E...J mglkg-day 2.3E·2

Silver 1.5E+1 ugiL 4.9E-6 mg/kg-day NA (mglkg-day)-l NA 1.3E-4 mg/kg-day 5.0E-3 mglkg-day 2.6E-2

Thallium 9.6E+O ugiL 3.1E-6 mg/kg.-day NA (mg/kg-day)-l NA 8.5E-5 mg/kg-day 6.6E-5 mglkg-day 1.3E+O

Vanadium 2.0E+1 ugiL 6.5E-6 mg/kg.-day NA (mg/kg-day)-l NA 1.8E-4 mg/kg-day 7.0E-3 mglkg-day 2.5E-2

linc 1.1E+1 ugiL 3.6E-6 mg/kg.-day NA (mglkg-day)-l NA 9.7E-S mglkg-day 3.0E-l mglkg-day 3.2E-4

1,2,4-Trimethylbenzene 5.5E+1 ug/L 1.BE-S mglkg.-day NA (mglkg-day)-l NA 4.8E-4 mglkg-day 5.0E·2 mglkg-day 9.7E·3

1,2-0ichloroethane 5.0E+1 ugiL 1.6E-S mg/kg-day 4.7E·2 (mglkg-day)-l BE-7 4.4E-4 mglkg-day 3.0E-2 mglkg-day 1.5E·2

1,3.5-Trimethylbenzene 2.9E+1 ugiL 9.5E-6 mglkg-day NA (mglkg-day)-l NA 2.6E-4 mglkg-day 5.0E-2 mglkg-day 5.1E-3

Acenaphthene 2.2E+2 ugiL 7.2E·5 mglkg-day NA (mg/kg-day}-1 NA 1.9E·3 mglkg-day 6.0E·2 mglkg-day 3.2E·2

Acenaphthylene 8.0E+2 ugiL 2.6E-4 mglkg-day NA (mglkg-day)-l NA 7.0E·3 mglkg-day NA mglkg-day NA

Acetone 1.0E+4 ugiL 3.3E-3 mglkg-day NA (mglkg-day}-1 NA B.BE-2 mglkg-day 1.0E-1 mglkg-day 8.8E-1

Anthracene 5.9E+1 ug/L 1.9E-5 mg/kg-day NA (mglkg-day)-l NA 5.2E-4 mglkg-day 3.0E-1 mglkg-day 1.7E-3

Benzo[alanthracene 2.6E+1 ugiL 8.5E-6 mglkg-day 1.2E+O (mglkg-day)-l 1E-5 2.3E-4 mglkg-day NA mglkg-day NA

BenzolaJpyrene 6.0E+1 ugiL 2.0E·5 mglkg-day 1.2E+1 (mglkg-day}-1 2E-4 5.3E-4 mglkg-day NA mglkg-day NA

Benzo[b]fluoranthene 2.9E+1 ugiL 9.5E-6 mglkg-day 1.2E+O (mglkg-day)-l 1E·5 2.6E-4 mglkg-day NA mglkg-day NA

Benzo{g,h, IJperylene 3.7E+1 ugiL 1.2E·5 mglkg-day NA (mglkg-day)-l NA 3.3E-4 mglkg-day NA mgfkg-day NA

Benzolklfluoranthene 1.4E+1 ugiL 4.6E-6 mglkg-day 1.2E+O (mglkg-day}-1 SE-6 1.2E-4 mglkg-day NA mglkg-day NA

Carbon Disulfide 4.8E+O ugiL 1.6E-6 mglkg-day NA (mglkg-day)-l NA 4.2E-5 mglkg-day 1.0E-1 mglkg-day 4.2E-4

Chrysene 4.3E+1 ugiL 1.4E-5 mglkg-day 1.2E-1 (mglkg-day)-l 2E-6 3.8E-4 mglkg-day NA mglkg-day NA

Dibenz[a.h]anthracene 3.0E+O ugiL 9.8E-7 mglkg-day 4.1E+O (mglkg-day)-l 4E-6 2.6E-5 mglkg-day NA mglkg-day NA

Ethylbenzene 8.0E+2 ugiL 2.6E-4 mglkg-day 3.9E·3 (mglkg-day)-l lE-l; 7.0E·3 mglkg-day 1.0E·1 mglkg-day 7.0E·2

Fluoranthene 2.8E+2 ugiL 9.2E·5 mglkg-day NA (mglkg-day}-1 NA 2.5E·3 mglkg-day 4.0E·2 mglkg-day 6.2E·2

Fluorene 7.0E+1 ugiL 2.3E-5 mgfkg-day NA (mgfkg-day}-1 NA 6.2E-4 mg/kg-day 4.0E-2 mglkg-day 1.5E-2

Page 1 of 5



cenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 7.11

CAlCULATION OF CHEMICAl CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 CENTRAL EXPOSURE

FISCO AlAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non~ancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk IntakelExposure Concentration RfDfRfC Hazard Quotient

Value Units Value Units Value Units Value Units

Indeno(1,2,3-cd)pyrene 4.4E+1 ugiL 1.4E-5 mgfkg-day 1.2E+O (mg/kg-day)-1 2E·5 3.9E-4 mglkg"ay NA mg/kg~ay NA

Groundwater Potable Water Potable Water Ingestion Isopropyl benzene 7.4E+O ugiL 2.4E-6 mgfkg-day NA (mg/kg-day)-l NA 6.5E-5 mgfkg"ay 1.0E-1 mg/kg-day 6.5E-4

Potable Use Methyl isobutyl ketone 3.SE+O ugiL 1.1E-6 mQlkg-day O.OE+O (mg/kg-day)-1 OE+O 3.1E-5 mglkg"ay 8.0E-2 mglkg-day 3.9E-4

Methylene chloride 1.8E+2 ugiL 5.9E-5 mglkg-day 1.4E-2 (mglkg-day)-l 6E-7 1.6E-3 mgfkg-day 6.0E-2 mglkg"ay 2.6E-2

MTBE 1.9E+1 uglL 6.2E-<i mgfkg-day 1.8E-3 (mg/kg-day)-1 lE-<i 1.7E-4 mglkg"ay NA mglkg-day NA

n-Butylbenzene 1.8E+3 ugiL 5.9E-4 mgfkg-day NA (mgfkg"ay}-1 NA 1.6E-2 mgfkg"ay 4.0E-2 mglkg"ay 4.0E-l

n-Propylbenzene 1.1E+1 ugIL 3.6E-6 mglkg-day NA (mgJkg-day)-1 NA 9.7E-5 mg/kg-day 4.0E-2 mglkg-day 2.4E-3

Phenanthrene 2.5E+2 ugiL B.2E·S mglkg-day NA (mg/kg-day)-1 NA 2.2E-3 mgfkg-day NA mglkg"ay NA

Pyrene 2.0E+2 uglL 6.SE-5 mgfkg-day NA (mg/kg-day)-1 NA 1.BE-3 mg/kg"ay 3.0E-2 mglkg-day 5.9E-2

Styrene 1.9E+2 uglL 6.1E-5 mgfkg-day NA (mglkg-day)-1 NA 1.6E-3 mglkg"ay 2.0E-1 mglkg-day B.2E-3

Toluene 6.2E+2 ug/L 2.0E-4 mg/kg-day NA (mglkg-day)-1 NA 5.5E-3 mgfkg-day 2.0E-1 mglkg-day 2.7E-2

Xylenes (total) 4.2E+2 uglL 1.4E-4 mglkg-day NA (mglkg-day)-1 NA 3.7E-3 mgfkg"ay 2.0E-1 mglkg-day 1.9E-2

Benzene (500 ft) 4.9E+2 uglL 1.6E-4 mgIkg-day 1.0E-1 (mglkg-day)-l 2E-5 4.3E-3 mglkg-day 3.0E-3 mglkg-day 1.4E+O

Benzene (725 ft) 3.2E+2 ugiL 1.1E-4 mglkg-day 1.0E-1 (mgfkg-day}-1 1E-5 2.BE-3 mgfkg-day 3.0E-3 mglkg-day 9.4E-1

Naphthalene (500 ft) 4.2E+3 ugiL 1.4E-3 mglkg-day NA (mglkg-day)-1 NA 3.7E-2 mgfkg-day 2.0E-2 mglkg-day 1.BE+0

Naphthalene (725 tt) 3.2E+3 ugiL 1.1E-3 mgIkg-day NA (mgfkg-day)-1 NA 2.BE-2 mgfkg-day 2.0E-2 mglkg-day 1.4E+O

Exp. Route Total krig-SOOft 4E-4 B.8E+O

Exp. Route Total krig-725ft 4E-4 7.8E+O

Exposure Point Total krig -500ft 4E-4 I I 8.8E+O

Exposure Point Total krig -725ft 4E-4 7.8E+0

IExposure Medium Total krig. 500 ft I 4E-4 I I 9E+0 I
!Exposure Medium Total krig-725ft I 4E-4 I I 7.BE+O I

Medium Total krig-500ft 4E-4

Meclium Total krig -725ft 4E-4 7.8E+O

Groundwater Industrial Water Industrial Water Dermal Aluminum 1.4E+3 ugiL 1.BE-<i mg/kg-day NA (mglkg-day)-l NA 4.9E-5 mgfkg-day 1.0E+O mglkg-day 4.9E-5

Industrial Use Antimony 4.BE-1 ugiL 6.3E-10 mglkg-day NA (mglkg-day)-l NA 1.7E-B mglkg-day 4.0E-4 mglkg-day 4.2E-5

Arsenic 2.2E+1 ugiL 2.9E-B mglkg-<iay 9.SE+O (mglkg-day)-l 3E-7 7.7E-7 mgfkg-day 3.0E-4 mgfkg-day 2.6E-3

Barium 2.0E+3 uglL 2.6E-<i mglkg-day NA (mgfkg-day)-1 NA 6.9E-5 mgfkg-day 7.0E-2 mgfkg-day 9.8E-4

Beryllium 1.8E+O ugiL 2.4E-9 mglkg-day NA (mg/kg-day)-l NA 6.4E-B mg/kg-day 2.0E-3 mg/kg-day 3.2E-5

Cadmium 3.2E+0 ugiL 4.2E-9 mglkg-day 3.6E-1 (mglkg"ay)-1 2E-9 1.1E-7 mglkg-day 5.0E-4 mglkg-day 2.3E-4

Chromium 2.2E+1 ugIL 5.7E-B mglkg-day NA (mg/kg-day)-1 NA 1.5E-6 mglkg-day 3.0E-3 mglkg"ay 5.2E-4

Cobalt 7.5E+0 uglL 9.7E-9 mgfkg-day NA (mglkg-day)-1 NA 2.6E-7 mglkg-day 2.0E-2 mglkg"ay 1.3E-5

Copper 1.1E+1 uglL 1.4E-8 mglkg-day NA (mglkg-day)-1 NA 3.9E-7 mgfkg-day 4.0E-2 mglkg~ay 9.7E-6

Iron 4.0E+4 ug/L 5.2E-S mglkg-day NA (mglkg-day)-1 NA 1.4E-3 mglkg"ay 3.0E-1 mglkg-day 4.7E-3

Lead 3.7E-1 ugiL 4.8E-10 mglkg-day NA (mglkg-day)-l NA 1.3E-B mglkg-day NA mglkg-day NA

Manganese 2.5E+3 ugiL 3.2E-6 mglkg-day NA (mglkg-day)-l NA B.7E-S mglkg-day 1.4E-1 mglkg-day 6.2E-4

Mercury 2.2E-1 ugiL 2.9E-10 mglkg-day NA (mglkg-day)-1 NA 7.8E·9 mgfkg-day 3.0E-4 mg/kg-day 2.6E-5

Molybdenum 3.7E+1 ugiL 4.9E-B mg/kg-day NA (mgfkg-day}-1 NA 1.3E-8 mg/kg-day S.OE-3 mg/kg"ay 2.6E-4

('''_ ..... ,
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cenario Timeframe: Future

ecaptor Population: Car Wash Wcrl::er

Receptor Age: Adult

TABLE 7.11

CAlCULATION OF CHEMICAl CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 CENTRAl EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Nickel 1.6E+1 ugIL 4.2E-9 mglkg-day NA (mglkg-day)-1 NA 1.1E-7 mglkg-day 2.0E-2 mglkg-day 5.6E-6

Groundwater Industrial Water Industrial Water Dermal Nitrate 7.0E+3 ugiL 9.1E-6 mglkg-day NA (mglkg-day)-1 NA 2.5E-4 mglkg-day 1.6E+O mglkg-day 1.5E-4

Industrial Use Selenium 1.3E+1 ugiL 1.7E·8 mglkg-day NA (mglkg-day)-1 NA 4.6E-7 mglkg-day 5.0E-3 mglkg-day 9.1E-5

Silver 1.5E+1 ugIL 1.2E-B mglkg-day NA (mglkg-day)-1 NA 3.2E-7 mglkg-day 5.0E-3 mglkg-day 6.3E-5

Thallium 9.6E+O ugIL 1.3E-B mglkg-day NA (mglkg-day)-1 NA 3.4E-7 mg/kg-day 6.6E-5 mglkg-day 5.1E-3

Vanadium 2.0E+1 ugIL 2.6E-8 mglkg-day NA (mglkg-day)-1 NA 7.0E-7 mglkg-day 7.0E-3 mglkg-day 1.0E-4

Zinc 1.1E+1 ugIL 8.6E-9 mglkg-day NA (mglkg-day}-1 NA 2.3E-7 mglkg-day 3.0E-1 mglkg-day 7.7E-7

1,2,4-Trimethylbenzene 5.5E+1 ugiL O.OE+O mglkg-day NA (mglkg-day)-1 NA O.OE+O mg/kg-day 5.0E-2 mglkg-day O.OE+O

1,2·Dichloroethane 5.0E+1 ugiL 2.7E-6 mglkg-day 4.7E-2 (mglkg-day)-1 1E-7 7.4E-5 mglkg-day 3.0E-2 mglkg-day 2.5E-3

1,3,5-Trimethylbenzene 2.9E+1 ugiL O.OE+O mglkg-day NA (mg/kg-day}-1 NA O.OE+O mg/kg-day 5.0E-2 mglkg-day O.OE+O

Acenaphthene 2.2E+2 ugiL O.OE+O mglkg-day NA (mglkg-day}-1 NA O.OHO mglkg-day 6.0E-2 mglkg-day O.OE+O

Acenaphlhylene 8.0E+2 ugiL O.OE+O mglkg-day NA (mglkg-day}-1 NA O.OE+O mglkg-day NA mglkg-day NA

Acetone 1.0E+4 ugIL 1.4E-5 mglkg-day NA (mglkg-day)-1 NA 3.8E-4 mglkg-day 1.0E-1 mglkg-day 3.8E-3

Anthracene 5.9E+1 ugiL O.OE+O mglkg-day NA (mglkg-day)-1 NA O.OE+O mglkg-day 3.0E-1 mglkg-day O.OE+O

Benzo[ajanthracene 2.6E+1 ugiL O.OE+O mglkg-day 1.2E+O (mglkg-day)-1 OE+O O.OE+O mglkg-day NA mglkg-day NA

BenzolaJpyrene 6.0E+1 ugIL O.OE+O mglkg-day 1.2E+1 (mglkg-day)-1 OE+O O.OE+O mg/kg-day NA mglkg-day NA

Benzo[bjfluoranthene 2.9E+1 ugiL O.OE+O mglkg-day 1.2E+O (mglkg-day}-1 OE+O O.OE+O mglkg-day NA mglkg-day NA

Benzo[g,h,ljperylene 3.7E+1 ugiL O.OE+O mglkg-day NA (mglkg-day)-1 NA O.OE+O mglkg-day NA mglkg-day NA

Benzo[k]fluoranthene 1.4E+1 ugiL O.OE+O mglkg-day 1.2E+O (mglkg-day)-1 OE+O O.OE+O mglkg-day NA mglkg-day NA

Carbon Disulfide 4.8E+O ugiL 1.lE-7 mglkg-day NA (mglkg-day)-1 NA 2.9E-6 mglkg-day 1.0E-1 mglkg-day 2.9E-5

Chrysene 4.3E+1 ugIL O.OE+O mglkg-day 1.2E-l (mglkg-day)-1 OE+O O.OE+O mglkg-day NA mglkg-day NA

Dibenz(a,hjanthracene 3.0E+O ugiL O.OE+O mglkg-day 4.1E+O (mglkg-day)-1 OE+O O.OE+O mglkg-day NA mglkg-day NA

Ethylbenzene 8.0E+2 ug/l 5.1E-5 mglkg-day 3.9E-3 (mglkg-day)-1 2E-7 1.4E-3 mglkg-day 1.0E-1 mglkg-day 1.4E-2

Auoranthene 2.8E+2 ugiL O.OE+O mglkg-day NA (mgikg-day)-1 NA O.OE+O mglkg-day 4.0E-2 mglkg-day O.OE+O

Fluorene 7.0E+1 ugIL O.OE+O mglkg-day NA (mglkg-day)-1 NA O.OE+O mglkg-day 4.0E-2 mglkg-day O.OE+O

Indeno(1,2.3-cd)pyrene 4.4E+1 ugiL O.OE+O mglkg-day 1.2E+O (mglkg-day}-1 OE+O O.OE+O mglkg-day NA mglkg-day NA

Isopropyl benzene 7.4E+O ug/L 3.0E-7 mglkg-day NA (mg/kg-day}-1 NA 8.0E-6 mglkg-day 1.0E-l mglkg-day 8.0E-5

Methyl isobutyl ketone 3.5E+O ugiL 1.BE-B mglkg-day O.OE+O (mgikg-day)-1 OE+O 4.9E-7 mglkg-day 8.0E·2 mglkg-day 6.1E-6

Methylene chloride 1.8E+2 ugiL 8.2E-7 mglkg-day 1.4E-2 (mglkg-day)-1 1E-B 2.2E-5 mglkg-day 6.0E-2 mglkg-day 3.7E-4

MTSE 1.9E+1 ugIL 9.6E-8 mglkg-day 1.8E-3 (mglkg-day)-1 2E-10 2.6E-6 mglkg-day NA mglkg-day NA

n-Butylbenzene 1.8E+3 ugiL O.OE+O mglkg-day NA (mglkg-day)-1 NA O.OE+O mglkg-day 4.0E-2 mglkg-day O.OE+O

n-Propylbenzene 1.1E+1 ugiL O.OE+O mglkg-day NA (mglkg-day)-1 NA O.OE+O mglkg-day 4.0E-2 mglkg-day O.OE+O

Phenanthrene 2.5E+2 ugiL O.OE+O mglkg-day NA (mglkg-day)-1 NA O.OE+O mglkg-day NA mg/kg-day NA

Pyrene 2.0E+2 ugiL O.OE+O mglkg-day NA (mglkg-day)-l NA O.OE+O mg/kg-day 3.0E-2 mglkg-day O.OE+O

Styrene 1.9E+2 ugIL 9.0E-6 mglkg-day NA (mglkg-day)-l NA 2.4E-4 mglkg-day 2.0E-1 mglkg-day 1.2E-3

Toluene 6.2E+2 ugiL 2.5E-5 mglkg-day NA (mglkg-day)-l NA 6.BE-4 mglkg-day 2.0E-1 mglkg-day 3.4E-3

Xylenes (tolal) 4.2E+2 ugiL 2.9E-5 mglkg-day NA (mglkg-day)-l NA 7.9E-4 mglkg-day 2.0E-1 mglkg-day 3.9E-3

Benzene (SOO ttl 4.9E+2 ugiL 9.7E-6 mglkg-day 1.0E-l (mg/kg-day)-1 1E-6 2.6E-4 mglkg-day 3.0E-3 mglkg-day 8.7E-2

Benzene (725 tt) 3.2E+2 ugIL 6.3E-6 mglkg-day 1.0E-1 (mglkg-day)-l 6E-7 1.7E-4 mglkg-day 3.0E-3 I mgikg-day 5.7E-2
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cenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 7.11

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Inlake/Exposure Concentration CSF/Unit Risk Cancer Risk IntakefExposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Naphthalene (500 tt) 4.2E+3 ugiL B.2E-S mg/kg-<lay NA (mglkg-day)-1 NA 2.2E-3 mglkg-day 2.0E-2 mglkg-day 1.1E-1

Groundwater Industrial Water Industrial Water Dermal Naphthalene (725 ft) 3.2E+3 ugiL B.3E-S mgIkg-day NA (mglkg-day)-1 NA 1.7E-3 mglkg-day 2.0E-2 rnglkg-day 8.5E-2

Industrial Use

Exp. Route Total krig -SOOft I 2E-6 I I 2.4E-1 I
Exp. Route Total krig -725ft I 1E-6 II II 1.9E-1 I

!Exposure Point Total krig-500ft I 2E-6

II II
2.4E-1

IIIExposure Point Total krig -725ft 1E-6 1.9E-1

Exposure Medium Total krig -SOOft I 2E-6 II II 2.4E-1 I
Exposure Medium Total krig -725ft ,

1E-6 II II 1.9E-1 I
Work Space Air Work Space Air Inhalation 1.2.4-Trimethylbenzene 8.3E-6 mg/m3 S.4E-8 mg/kg-<lay NA (mglkg-day~1 NA 1.5E-6 mglkg-day 1.7E-3 mglkg-day B.BE-4

1,2-Dichloroethane 9.8E-6 mg/m3 B.4E-B mg/kg-day 7.2E-2 (mglkg-day)-1 5E-9 1.7E-6 mglkg-day 1.4E-3 mglkg-day 1.2E-3

1.3.5-Trimelhylbenzene 4.4E-6 mg/m3 2.9E-8 mgIkg-day NA (mglkg-day)-1 NA 7.7E-7 mglkg-day 1.7E-3 mg/kg-day 4.5E-4

Acenaphthene 2.9E-S mglm3 1.9E-7 mg/kg-<lay NA (mglkg-<lay~1 NA S.2E-6 mglkg-day NA mglkg-day NA

Acetone 1.4E-3 mg/m3 9.0E-6 mg/kg-<lay NA (mglkg-day)-1 NA 2.4E-4 mglkg-day NA mglkg-day NA

Anthracene 7.8E-6 mg/m3 S.1E-8 mglkg-day NA (mglkg-<lay~1 NA 1.4E-6 mglkg-day NA mglkg-day NA

Benzene O.OHO mglm3 O.OE+O mg/kg-day 1.0E-1 (mglk9-day~1 OE+O O.OE+O mglkg-day 1.7E-3 mglkg-day O.OE+O

Benzo(bJfluoranthene 3.8E-B mglm3 2.5E-8 mglkg-day 3.9E-1 (mg/kg-<lay~1 1E-8 B.8E-7 mglkg-day NA mglkg-day NA

Carbon Disulfide 9.1E-7 mglm3 6.0E-9 mglkg-day NA (mg/kg-<lay~l NA 1.6E-7 mglkg-day 2.0E-1 rnglkg-day 8.1E-7

Chrysene S.7E-6 mglm3 3.7E-8 mglkg-day 3.9E-2 (mg/kg-<lay~l 1E-9 1.0E-6 mglkg-day NA mg/kg-day NA

Ethylbenzene 1.3E-4 mglm3 B.4E-7 mglkg-day 3.9E-3 (mg/kg-<lay~l 3E-9 2.3E-5 mglkg-day 2.9E-1 mglkg-day 7.8E-S

Fluorene 9.3E-6 mglm3 6.1E-8 mglkg-day NA (mg/kg-<lay~1 NA 1.6E-6 mglkg-day NA mg/kg-day NA

Isopropyl benzene UE-B mglm3 7.3E-9 mglkg-day NA (mglkg-<lay~l NA 2.0E-7 mglkg-day 1.1E-1 mglkg-day 1.8E-B

Methyl isobutyl ketone 4.9E-7 mglm3 3.2E-9 mglkg-day O.OE+O (mg/kg-<lay~l OE+O 8.6E-8 mglkg-day 2.3E-2 mg/kg-day 3.8E-6

Methylene chloride 3.8E-S mg/m3 2.5E-7 mglkg-day 3.SE-3 (mg/kg-<lay~l 9E·10 B.6E-6 mglkg-day 8.6E-1 mg/kg-day 7.7E-6

MTBE 3.SE-6 mg/m3 2.3E-8 mglkg-day 9.1E-4 (mg/kg-<lay~1 2E-l1 6.1E-7 mglkg-day 8.BE-1 mg/kg-day 7.1E-7

Naphthalene O.OE+O mglm3 O.OE+O mglkg-day NA (mg/kg-<lay~1 NA O.OE+O mglkg-day 8.BE-4 mglkg-day O.OE+O

n-Butylbenzene 2.9E-4 mglm3 1.9E-6 mglkg-day NA (mg/kg-<lay~l NA 5.1E-S mglkg-day NA mglkg-day NA

n-Propylbenzene 1.8E-6 mglm3 1.2E-8 mglkg-day NA (mg/kg-<lay~l NA 3.1E-7 mglkg-day NA mg/kg-day NA

Pyrena 2.6E-5 mglm3 1.7E-7 mglkg-day NA (mg/kg-<laYH NA 4.7E-6 mglkg-day NA mglkg-day NA

Styrene 3.0E-S mglm3 2.0E-7 mglkg-day NA (mglkg-<lay~l NA 5.3E-6 rng/kg-day 2.9E-1 mg/kg-day 1.8E-S

Toluene 1.1E-4 mglm3 7.0E-7 mglkg-day NA (mglkg-<lay~1 NA 1.9E-S mglkg-day 1.1E-1 mg/kg-day 1.7E-4

Xylenes (total) 7AE-5 mg/m3 4.8E-7 mglkg-day NA (mglkg-day)-1 NA 1.3E-5 mglkg-day 2.9E-2 mglkg-day 4.SE-4

Benzene (SOO ft) 9.3E-S mg/m3 6.1E-7 mglkg-day 1.0E-1 (mglkg-<lay~1 6E-8 1.BE-S mglkg-day 1.7E-3 rnglkg-day 9.BE-3

Benzene (72S ft) 6.0E-S mg/m3 3.9E-7 mg/kg-<lay 1.0E-1 (mglkg-day~1 4E-8 1.1E-S mglkg~ay 1.7E-3 mglkg-day 6.2E-3

Naphthalene (500 ft) 6.2E-4 mg/m3 4.1E-6 mglkg-day NA (mglkg-day)-1 NA 1.1E-4 mglkg-day 8.6E-4 mglkg-day 1.3E-1

Naphthalene (72S tI) 4.8E-4 mg/m3 3.2E-8 mg/kg-<lay NA (mglkg-day)-1 NA B.SE-S mglkg-day 8.BE-4 mglkg-day 9.9E-2
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TABLE 7.11

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 CENTRAL EXPOSURE

FISCO AlAMEDA FACILITY/ANNEX SITE

Medium

Groundwater

Industrial Use

Exposure Medium

Work Space Air

Exposure Point

Work Space Air

Exposure Route

Exp. Route Total

Exp. Route Total

Chemical of

Potential Concern

krig-500ft

krig-725ft

I EPC Cancer Risk Calculations

I Value IUnits 1"::.nta::.k:::e::fEx::.po=,"::.,e;-Co=n:::,e::.nt::."'::tio::.n+1"...,.::C::.SF:rfu::.n.:::'::.R::;'::.k_-1

Value I Units I Value I Units

II Non-Cancer Hazard Calculations

Cancer Risk IllntakelExposure Concentration I RfDfRfC IHazard Quotient

II Value I Units I Value I Units I
BE-B II II 1.4E-1

BE-B I 1.1E-1

Exposure Point Total

IExposure Point Total

]Exposure Medium Total krig - 500 ft

!Exposure Medium Total krig - 725 ft

Medium Total krig - 500 ft

Medium Total krig - 725 ft

krig -500ft

krig -725ft

Total of Receptor Risks Across All Media

Total of Receptor Risks Across All Media
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cenario Timeframe; Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 7.12

CAlCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSFlUnit Risk Cancer Risk IntakeJExposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Potable Water Potable Water Ingestion Aluminum 1.4E+3 ugiL 2.4E-3 mg/kg-day NA (mglkg-day}-1 NA 1.2E-2 mglkg-day 1.0E+O mglkg-day 1.2E-2

Potable Use Antimony 4.8E-1 ugiL 8.2E-7 mgIkg-day NA (mglkg-day}-1 NA 4.2E-6 mglkg-day 4.0E-4 mglkg-day 1.1E-2

Arsenic 2.2E+1 uglL 3.BE-5 mglkg-day 9.5E+O (mglkg-<lay)-l 4E-4 1.9E-4 mglkg-day 3.0E-4 mglkg-day 6.5E-1

Barium 2.0E+3 uglL 3.4E-3 mg/kg-day NA (mglkg-<lay)-1 NA 1.7E-2 mglkg-day 7.0E-2 mglkg-day 2.5E-l

Beryllium 1.8E+O ugIL 3.1E-6 mglkg-day NA (mglkg-<lay)-l NA 1.6E-5 mglkg-day 2.0E-3 mglkg-day 8.1E-3

Cadmium 3.2E+O uglL 5.5E-6 mglkg-day 3.8E-1 (mglkg-day)-1 2E-6 2.9E-5 mglkg-day 5.0E-4 mglkg-day 5.7E-2

Chromium 2.2E+1 ugiL 3.8E-5 mglkg-day NA (mglkg-<lay)-l NA 1.9E-4 mglkg-day 3.0E-3 mglkg-day 6.5E-2

Cobalt 7.5E+O uglL 1.3E-5 mglkg-day NA (mglkg-<lay)-l NA 6.6E-S mglkg-day 2.0E-2 mglkg-day 3.3E-3

Copper 1.1E+1 uglL 1.9E-5 mglkg-day NA (mglkg-<lay)-l NA 9.7E-5 mglkg-day 4.0E-2 mglkg-day 2.4E-3

Iron 4.0E+4 uglL 6.8E-2 mglkg-day NA (mglkg-<lay)-l NA 3.5E-1 mg/kg-day 3.0E-1 mglkg-day 1.2E+O

Lead 3.7E-1 ugiL 6.3E-7 mglkg-day NA (mglkg-<lay)-l NA 3.3E-6 mglkg-day NA mglkg-day NA

Manganese 2.5E+3 uglL 4.2E-3 mglkg-day NA (mglkg-<lay)-l NA 2.2E-2 mglkg-day 1.4E-1 mglkg-day 1.6E-l

Mercury 2.2E-1 uglL 3.8E-7 mglkg-day NA (mglkg-<lay)-l NA 2.0E-6 mglkg-day 3.0E-4 mglkg-day 6.5E-3

Molybdenum 3.7E+1 ugiL 6.4E-5 mglkg-day NA (mglkg-<lay)-l NA 3.3E-4 mg/kg-day 5.0E-3 mglkg-day 6.6E-2

Nickel 1.6E+1 ugiL 2.7E-5 mglkg-day NA (mglkg-<lay)-l NA 1.4E-4 mglkg-day 2.0E-2 mg/kg-day 7.0E-3

Nitrate 7.0E+3 ugiL 1.2E-2 mglkg-<lay NA (mglkg-<lay)-l NA 6.2E-2 mg/kg-day 1.6E+O mglkg-day 3.9E-2

Selenium 1.3E+1 ugiL 2.2E-S mglkg-day NA (mglkg-<lay)-l NA 1.1E-4 mg/kg-day 5.0E-3 mglkg-day 2.3E-2

Silver 1.5E+1 uglL 2.6E-S mglkg-<lay NA (mglkg-<lay)-l NA 1.3E-4 mglkg-day 5.0E-3 mglkg-day 2.6E-2

Thallium 9.6E+O uglL 1.6E-5 mglkg-day NA (mglkg-day}-1 NA 8.5E-5 mglkg-day 6.6E-5 mglkg-day 1.3E+O

Vanadium 2.0E+1 ugiL 3.4E-5 mglkg-<lay NA (mglkg-<lay)-l NA 1.8E-4 mg/kg-day 7.0E-3 mglkg-day 2.SE-2

Zinc 1.1E+1 ugiL 1.9E-S mglkg-<lay NA (mglkg-day}-1 NA 9.7E-5 mglkg-day 3.0E-1 mglkg-day 3.2E-4

1,2,4-Trimethylbenzene 5.5E+1 ugiL 9.4E-S mglkg-<lay NA (mglkg-<lay)-l NA 4.BE-4 mg/kg-day 5.0E-2 mglkg-day 9.7E-3

1,2-Dichloroethane 5.0E+1 ugiL 8.6E-5 mg/kg-day 4.7E-2 (mglkg-<lay)-l 4E-6 4.4E-4 mglkg-day 3.0E-2 mglkg-day 1.5E-2

1,3,5-Trimethylbenzene 2.9E+1 ugiL 5.0E-5 mglkg-<lay NA (mglkg-day}-1 NA 2.6E-4 mglkg-day 5.0E-2 mglkg-day S.1E-3

Acenaphthene 2.2E+2 ugiL 3.BE-4 mglkg-day NA (mglkg-day}-1 NA 1.9E-3 mglkg-day 6.0E-2 mglkg-day 3.2E-2

Acenaphthylene 8.0E+2 ugiL 1.4E-3 mgIkg-day NA (mglkg-<lay)-l NA 7.0E-3 mglkg-day NA mglkg-day NA

Acetone 1.0E+4 ugiL 1.7E-2 mglkg-<lay NA (mglkg-day}-1 NA 8.8E-2 mglkg-day 1.0E-1 mglkg-day 8.8E-1

Anthracene 5.9E+1 ugiL 1.0E-4 mg/kg-day NA (mglkg-day}-1 NA 5.2E-4 mglkg-day 3.0E-1 mglkg-day 1.7E-3

Benzo[alanthracene 2.6E+1 uglL 4.4E-5 mglkg-day 1.2E+O (mglkg-<lay)-l 5E-5 2.3E-4 mglkg-day NA mglkg-day NA

Benzo[alpyrene 6.0E+1 uglL 1.0E4 mg/kg-day 1.2E+1 (mglkg-<lay)-l 1E-3 5.3E-4 mglkg-day NA mglkg-day NA

Benzolblfluoranthene 2.9E+1 ugiL 5.0E-5 mglkg-day 1.2E+O (mglkg-<lay)-l 6E-5 2.6E-4 mglkg-day NA mglkg-day NA

Benzo[g,h,llperylene 3.7E+1 ugiL 6.3E-5 mglkg-day NA (mglkg-<lay)-l NA 3.3E-4 mglkg-day NA mglkg-day NA

Benzo[klfluoranthene 1.4E+1 ugiL 2.4E-5 mglkg-day 1.2E+O (mglkg-<lay)-l 3E-S 1.2E-4 mglkg-day NA mglkg-day NA

Carbon Disulfide 4.BE+O ugiL 8.2E-6 mglkg-day NA (mglkg-<lay)-l NA 4.2E-5 mglkg-day 1.0E-1 mglkg-day 4.2E-4

Chrysene 4.3E+1 ugiL 7.4E-5 mglkg-day 1.2E-1 (mglkg-<lay)-1 9E-6 3.BE-4 mglkg-day NA mglkg-day NA

Dibenz[a,hlanthracene 3.0E+O ugiL 5.1E-6 mglkg-day 4.1E+O (mglkg-<lay)-l 2E-5 2.6E-5 mg/kg-day NA mglkg-day NA

Ethylbenzene 8.0E+2 ugiL 1.4E-3 mglkg-<lay 3.9E-3 (mglkg-<lay)-l 5E-6 7.0E-3 mglkg-day 1.0E-1 mglkg-day 7.0E-2

Fluoranthene 2.8E+2 ugiL 4.8E-4 mglkg-<lay NA (mglkg-<lay)-l NA 2.5E-3 mglkg-day 4.0E-2 mglkg-day 6.2E-2

Fluorene 7.0E+1 uglL 1.2E-4 mg/kg-day NA (malka-<lay)-1 NA 6.2E-4 malka-<lay 4.0E-2 mgfkg-day 1.5E-2
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cenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 7.12

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISGO AlAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk IntakelExposure Concentration RID/RIC Hazard Quotient

Value Units Value Units Value Units Value Units

IOOen0(1,2,3-cd)pyrene 4.4E+1 ugiL 7.5E-5 mg/kg-day 1.2E+0 (mglkg-day}-1 9E-5 3.9E-4 mglkg-day NA mg/kg-day NA

Groundwater Potable Water Potable Water Ingestion Isopropyl benzene 7.4E+0 ugiL 1.3E-5 mg/kg-day NA (mglkg-day}-1 NA 6.5E-5 mglkg-day 1.0E-1 mg/kg-day 6.5E-4

Potable Use Methyl isobutyl ketone 3.5E+0 ugiL 6.0E-6 mg/kg-day O.OE+O (mglkg-day}-1 OHO 3.1E-5 mg/kg-day 8.0E-2 mg/kg-day 3.9E-4

Methylene chloride 1.8E+2 ugiL 3.1E-4 mg/kg-day 1.4E-2 (mglkg-day)-1 4E-6 1.6E-3 mg/kg-day 6.0E-2 mg/kg-day 2.BE-2

MTSE 1.9E+1 ugiL 3.3E-5 mg/kg-day 1.8E-3 (mg/kg-day}-1 6E-8 1.7E-4 mg/kg-day NA mg/kg-day NA

n-Butylbenzene 1.8E+3 ugiL 3.1E-3 mg/kg-day NA (mglkg-day)-1 NA 1.6E-2 mg/kg-day 4.0E-2 mg/kg-day 4.0E·1

n-Propylbenzene 1.1E+1 ugiL 1.9E-5 mglkg-day NA (mg/kg-day}-1 NA 9.7E-5 mg/kg-day 4.0E·2 mglkg-day 2.4E-3

Phenanthrene 2.5E+2 ugiL 4.3E-4 mgfkg-day NA (mg/kg-day}-1 NA 2.2E-3 mg/kg-day NA mg/kg-day NA

Pyrene 2.0E+2 ugiL 3.4E-4 mgfkg-day NA (mglkg-day)-1 NA 1.8E-3 mglkg-day 3.0E-2 mg/kg-day 5.9E-2

Styrene 1.9E+2 ugiL 3.2E-4 mgfkg-day NA (mglkg-day)-1 NA 1.6E-3 mg/kg-day 2.0E-1 mg/kg-day 8.2E-3

Toluene 6.2E+2 ugiL 1.1E-3 mglkg-day NA (mglkg-day)-1 NA 5.5E-3 mglkg-day 2.0E-1 mg/kg-day 2.7E-2

Xylenes (total) 4.2E+2 ugiL 7.2E-4 mglkg-day NA (mglkg-day)-1 NA 3.7E-3 mglkg-day 2.0E-1 mg/kg-day 1.9E-2

Benzene (500 It) 4.9E+2 ugiL 8.4E-4 mglkg-day 1.0E-1 (mglkg-day)-1 8E-5 4.3E-3 mgfkg-day 3.0E-3 mg/kg-day 1.4E+0

Benzene (725 ft) 3.2E+2 ugiL 5.5E-4 mgfkg-day 1.0E-1 (mglkg-day)-1 6E-5 2.8E-3 mgfkg-day 3.0E-3 mg/kg-day 9.4E-1

Naphthalene (SOD tt) 4.2E+3 ugiL 7.1E-3 mglkg-day NA (mglkg-day)-1 NA 3.7E-2 mglkg-day 2.0E-2 mg/kg-day 1.8E+O

Naphthalene (725 tt) 3.2E+3 ugiL 5.5E-3 mglkg-day NA (mglkg-day)-1 NA 2.8E-2 mgtkg-day 2.0E-2 mg/kg-day 1.4E+O

Exp. Route Total krig -500ft 2E-3 8.8E+O

Exp. Route Total krig -725ft 2E-3 7.8E+0

Exposure Point Total krig-500ft 2E-3 8.8E+O

Exposure Point Total krig-725ft 2E-3 7.8E+O

Exposure Medium Total krig- 500ft 2E-3 8.8E+O

Exposure Medium Total krig-725ft 2E-3 7.BE+O

Medium Total krig -500ft 2E-3 8.BE+O

Medium Total krig-725ft 2E-3 7.BE+O

Groundwater Industrial Water Industrial Water Dermal Aluminum 1.4E+3 ugiL 2.2E-5 mg/kg-day NA (mglkg-day)-1 NA 1.1E-4 mglkg-day 1.0E+O mg/kg-day 1.1E-4

Industrial Use Antimony 4.8E-1 ugiL 7.6E-9 mglkg-day NA (mglkg-day)-1 NA 3.9E-B mglkg-day 4.0E-4 mg/kg-day 9.7E-5

Arsenic 2.2E+1 uglL 3.5E-7 mg/kg-day 9.5E+O (mglkg-day)-1 3E-6 1.8E-6 mg/kg-day 3.0E-4 mg/kg-day 5.9E-3

Barium 2.0E+3 ugiL 3.1E-5 mglkg-day NA (mglkg-day)-1 NA 1.6E-4 mglkg-day 7.0E-2 mg/kg-day 2.3E-3

Beryllium 1.8E+O uglL 2.9E-8 mglkg-day NA (mglkg-day)-1 NA 1.5E-7 mglkg-day 2.0E-3 mg/kg-day 7.4E-5

Cadmium 3.2E+O ugiL 5.1E-B mglkg-day 3.8E-1 (mglkg-day)-1 2E-8 2.6E-7 mglkg-day 5.0E-4 mg/kg-day 5.2E-4

Chromium 2.2E+1 ugiL B.9E-7 mglkg-day NA (mglkg-day)-1 NA 3.6E-6 mgtkg-day 3.0E-J mg/kg-day 1.2E-3

Cobalt 7.5E+O uglL 1.2E-7 mglkg-day NA (mglkg-day)-1 NA 6.0E-7 mglkg-day 2.0E-2 mg/kg-day 3.0E-5

Copper 1.1E+1 ugiL 1.7E-7 mglkg-day NA (mglkg-day)-1 NA B.9E-7 mglkg-day 4.0E-2 mg/kg-day 2.2E-5

Iron 4.0E+4 uglL 6.2E-4 mglkg-day NA (mglkg-day}-1 NA 3.2E-3 mglkg-day 3.0E-1 mg/kg-day 1.1E·2

Lead 3.7E-1 ugiL 5.8E-9 mglkg-day NA (mglkg-day)-1 NA 3.0E-8 mgtkg-day NA mgtkg-day NA

Manganese 2.5E+3 ugiL 3.9E-5 mglkg-day NA (mglkg-day)-1 NA 2.0E'" mglkg-day 1.4E-1 mg/kg-day 1.4E-3

Mercury 2.2E-1 ugiL 3.5E-9 mglkg-day NA (mglkg-day)-1 NA 1.8E-B mglkg..day 3.0E-4 mg/kg-day 6.0E-5

Molybdenum 3.7E+1 ugiL 5.9E-7 mglkg-day NA (mglkg-day)-1 NA 3.0E-6 mg/kg-day 5.0E-3 mg/kg-day 6.1E-4
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cenario Timeframe: Future

eceptor Population: Car Wash Worker

eceptor Age: Adult

TABLE 7.12

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACtLiTYfANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSFfUnit Risk Cancer Risk IntakefExposure Concentration RfDfRfC Hazard Quolient

Value Units Value Units Value Units Value Units

Nickel 1.6E+1 uglL 5.0E-8 mglkg-day NA (mglkg-day)-1 NA 2.BE-7 mg/kg-day 2.aE-2 mgfkg-day 1.3E-5

Groundwater Industrial Water Industrial Water Dermal Nitrate 7.0E+3 ugiL 1.1E-4 mglkg-day NA (mglkg-day)--1 NA 5.7E-4 mg/kg-day 1.6E+O mglkg-day 3.5E-4

Industrial Use Selenium 1.3E+1 ugiL 2.0E-7 mglkg-day NA (mglkg-day)-1 NA 1.1E-6 mg/kg-day 5.0E-3 mglkg-day 2.1E-4

Silver 1.5E+1 ugJL 1.4E-7 mglkg-day NA (mglkg-day)--1 NA 7.3E-7 mg/kg-day 5.0E-3 mgfk.g-day 1.5E-4

Thallium 9.6E+O uglL 1.5E-7 mglkg-day NA (mglkg-day)-1 NA l.8E-7 mg/kg-day 6.6E-5 mgfkg-day 1.2E-2

Vanadium 2.0E+1 ugiL 3.1E-7 mglkg-day NA (mglkg-day)-1 NA 1.6E-6 mglkg-day 7.0E-3 mgfkg-day 2.3E-4

Zinc 1.1E+1 ugIL 1.0E-7 mg/kg-day NA (mglkg-day)--1 NA 5.3E-7 mg/kg-day 3.0E-1 mg/kg-day 1.8E-6

1,2,4-Trimethylbenzene 5.5E+1 ugiL O.DE+O mgIkg-day NA (mglkg-day)-1 NA a.OE+O mglkg-day 5.0E-2 mglk.g-day a.OE+-O

1,2-Dichloroethane 5.0E+1 ugIL 3.3E-5 mg/kg-day 4.7E-2 (mglkg-day)-1 2E-6 1.7E-4 mgfkg-day 3.0E-2 mgfkg-day 5.7E-3

1,3,5-Trimethylbenzene 2.9E+1 ugiL O.DE+-O mg/kg-day NA (mglkg-day)-1 NA a.OE+a mgfkg-day 5.0E-2 mgfkg-day a.DE+a

Acenaphthene 2.2E+2 ugIL a.OE+a mg/kg-day NA (mglkg-day)-1 NA a.DHD mglkg-day 6.DE-2 mglk.g-day a.DE+D

Acenaphthylene 8.0E+2 ugiL a.DE+a mg/kg-day NA (mglkg-day)-1 NA a.OHO mglkg-day NA mgfkg-day NA

Acetone 1.0E+4 ugIL 1.7E-4 mglkg-day NA (mglkg-day)--1 NA 8.7E-4 mglkg-day 1.0E-1 mglk.g-day 8.7E-3

Anthracene 5.9E+1 ugIL a.DE+O mglkg-day NA (mglkg-day)-1 NA a.OHO mgfkg-day 3.0E-1 mgfkg-day D.DE+a

Benzo[ajanthracene 2.6E+1 ugIL D.DE+-D mglkg-day 1.2E+D (mglkg-day)-1 OHD a.DE+O mg/kg-day NA mgfkg-day NA

Benzo[alpyrene B.DE+1 ugiL D.DE+D mg/kg-day 1.2E+1 (mglkg-day)-1 OE+O a.DE+O mg/kg-day NA mgfk.g-day NA

Benzo[bjfluoranlhene 2.9E+1 ugiL a.OE+O mglkg-day 1.2E+O (mglkg-day)-1 DE+O a.DE+-O mg/kg-day NA mgfkg-day NA

Benzo[g,h,ljperylene 3.7E+1 ugiL D.DE+O mg/kg-day NA (mglkg-day)--1 NA a.OE+O mg/kg-day NA mglk.g-day NA

Benzo[k]fluoranthene 1.4E+1 ugIL D.OE+O mglkg-day 1.2E+O (mglkg-day)--1 DE+O a.OE+O mglkg-day NA mglk.g-day NA

Carbon Disutflde 4.8E+O ugIL 1.3E-6 mg/kg-day NA (mglkg-day)-1 NA 6.6E-6 mglkg-day 1.0E-1 mglk.g-day 6.6E-S

Chrysene 4.3E+1 ugiL D.OE+-O mg/kg-day 1.2E-1 (mglkg-day)-1 aHa O.DE+O mglkg-day NA mglk.g-day NA

Dibenz(a,hjanthracene 3.0E+O ugIL D.OE+O mglkg-day 4.1E+O (mglkg-day)--1 OE+O O.DE+O mg/kg-day NA mgfk.g-day NA

Ethylbenzene 8.0E+2 ugiL 6.2E-4 mglkg-day 3.9E-3 (mgfkg-day)--1 2E-6 3.2E-3 mglkg-day 1.0E-1 mg/kg-day 3.2E-2

Fluoranthene 2.8E+2 ugiL a.DE+-D mglkg-day NA (mglkg-day)-1 NA O.DE+O mg/kg-day 4.DE-2 mgfkg-day D.DE+D

Fluorene 7.0E+1 ugIL D.DE+O mg/kg-day NA (mglkg-day)-1 NA a.DE+D mglkg-day 4.DE-2 mgfkg-day a.DE+O

Indeno(1,2.3-cd)pyrene 4.4E+1 ugIL D.OE+-O mglkg-day 1.2E+-O (mglkg-day)--1 DE+O O.OE+-O mglkg-day NA mg/kg-day NA

Isopropyl benzene 7.4E+O ugIL 3.6E-6 mglkg-day NA (mglkg-day)-1 NA 1.8E-S mg/kg-day 1.0E-1 mglkg-day 1.8E-4

Methyt isobutyl ketone 3.5E+O ugIL 2.2E-7 mglkg-day O.OE+O (mglkg-day)-1 OE+O 1.1E-6 mg/kg-day 8.0E-2 mg/kg-day 1.4E-S

Methylene chloride 1.8E+2 ugIL 9.9E-6 mglkg-day 1.4E-2 (mglkg-day)-1 1E-7 5.1E-S mglkg-day 6.0E-2 mg/kg-day 8.SE-4

MTBE 1.9E+1 uglL 1.2E-6 mglkg-day 1.8E-3 (mglkg-day)-1 2E-9 6.0E-6 mglkg-day NA mglk.g-day NA

Il-Butylbenzene 1.8E+3 ugIL D.DE+O mglkg-day NA (mglkg-day)-1 NA a.OE+O mg/kg-day 4.0E-2 mglk.g-day a.DE+O

n-Propylbenzene 1.1E+1 ugiL a.DE+O mglkg-day NA (mglkg-day)-1 NA O.DE+D mglkg-day 4.0E-2 mglkg-day a.OE+O

Phenanthrene 2.5E+2 ugIL D.OE+O mg/kg-day NA (mglkg-day)--1 NA a.DE+a mg/kg-day NA mg/kg-day NA

pyrene 2.0E+2 uglL a.OE+O mglkg-day NA (mglkg-day)-1 NA a.DE+a mg/kg-day 3.DE-2 mglkg-day a.DE+a

Styrene 1.9E+2 ugIL 1.1E-4 mglkg-day NA (mglkg-day)-1 NA 5.6E-4 mglkg-day 2.0E-1 mglk.g-day 2.8E-3

Toluene 6.2E+2 uglL 3.0E-4 mglkg-day NA (mglkg-day)-1 NA 1.6E-3 mg/kg-day 2.0E-1 mglkg-day 7.8E-3

Xylenes (total) 4.2E+2 ugiL 3.SE-4 mglkg-day NA (mglkg-day)--1 NA 1.8E·3 mglkg-day 2.0E-1 mgfk.g-day 9.1E-3

Benzene (500 tt) 4.9E+2 ugiL 1.2E-4 mglkg-day 1.0E-1 (mgfkg-day)-1 lE-5 6.0E-4 mglkg-day 3.aE-3 mgfkg-day 2.0E-1

Benzene (725 ttl 3.2E+2 ugiL 7.6E-5 mgfkg-day 1.0E-1 (mglkg-day)-l 8E-6 3.9E-4 mgfkg-day 3.DE-3 mglk.g-day 1.3E-1
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cenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

:"

".

TABLE 7.12

CAlCULAliON OF CHEMICAl CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO AlAMEDA FACILITY/ANNEX SITE

,0'".

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration GSFfUnit Risk Cancer Risk InlakelExposure Concentration RfDfRfC Hazard Quotient

Value Units Value Units Value Units Value Units

Naphthalene (500 It) 4.2E+3 ugiL 9.8E-4 rnglkg-day NA {rnglkg-day)-1 NA 5.1E-3 rnglkg-day 2.0E-2 mg/kg-day 2.5E-1

Groundwater Industrial Water Industrial Waler Dennal Naphthalene (725 tt) 3.2E+3 ugiL 7.6E-4 mglk~ay NA (mglkg-day)-1 NA 3.9E-3 rnglkg-day 2.0E-2 mg/kg-day 2.0E-1

Industrial Use

Exp. Route Total krig ~ SOO ft I 2E-S I I 5.6E-1 I
Exp. Route Total krig-725ft EiE:11 II

4.3E-1 IIExposure Point Total k';9- 5OO ' 2E-5 5.6E-1

IExposure Point Total krig ~ 72Sft 1E~5 4.3E-1

Exposure Medium Total krig- SOOft 2E-5 5.6E-1

Exposure Medium Total krig ~ 725ft 1E-5 4.3E-1

Work Space Air Work Space Air Inhalation 1,2,4-Trimethytbenzene 2.6E-S mglm3 8.7E-7 mglk~ay NA (mglkg-day)-1 NA 4.5E-B mglkg-day 1.7E-3 mg/kg-day 2.6E-3

1,2-Dichloroethane 3.0E-S mglm3 1.0E-6 mglkg-day 7.2E-2 (mglkg-day)-1 7E-8 S.3E-B mglkg-day 1.4E-3 mg/kg-day 3.8E-3

1,3,5-Trimethylbenzene 1.3E-5 mglm3 4.6E-7 mglkg-day NA (mglkg-day)-1 NA 2.4E-6 mg/kg-day 1.7E-3 mg/kg-day 1.4E-3

Acenaphthene 9.DE-S mglm3 3.1E-6 mglk~ay NA (mglkg-day)-1 NA 1.BE-S mg/kg-day NA mg/kg-day NA

Acetone 4.2E-3 mglm3 1.4E-4 mglkg-day NA (mglk~ay~1 NA 7.4E-4 mglkg-day NA mg/kg-day NA

Anthracene 2.4E-5 mglm3 8.2E-7 mglk~ay NA (mglk9-day~1 NA 4.2E-6 mg/kg-day NA mg/kg-day NA

Benzo(bjfluoranthene 1.2E-S mglm3 4.DE~7 mglk~ay 3.9E-1 (mglk~ay~1 2E-7 2.1E-B mgfkg-day NA mg/kg-day NA

Carbon Disulfide 2.8E-6 mglm3 9.6E-8 mg/k~ay NA (mglk9-day~1 NA 4.9E-7 mg/kg-day 2.0E~1 mg/kg-day 2.5E-6

Chrysene 1.7E-S mglm3 6.DE-7 mg/k~ay 3.9E-2 (mglkg-day)-1 2E-8 3.1E-6 mg/kg-day NA mg/kg-day NA

Ethylbenzene 4.0E-4 mglm3 1.4E-5 mglkg-day 3.9E-3 (mglkg-day)-1 5E-8 7.0E-S mglkg-day 2.9E-1 mgfkg-day 2.4E-4

Fluorene 2.BE-S mglm3 9.7E-7 mglk~ay NA (mglk9-day~1 NA S.OE-6 mglkg-day NA mg/kg-day NA

Isopropyl benzene 3.4E-6 mglm3 1.2E-7 mg/kg-day NA (mglkg-day)-1 NA 6.1E-7 mg/kg-day 1.1E·1 mgfkg-day 5.5E-6

Methyl isobutyl ketone 1.5E-6 mglm3 5.1E-8 mglk~ay O.OE+O (mglkg-day)-1 OE+O 2.BE-7 mglkg-day 2.3E-2 mg/kg-day 1.2E-S

Methylene chloride 1.2E-4 mglm3 4.0E-6 mglkg-day 3.5E-3 (mglkg-day)-1 1E-8 2.0E-S mg/kg-day 8.BE-1 mglkg-day 2.4E-S

MTSE 1.1E-S mglm3 3.7E~7 mglk~ay 9.1E-4 (mglkg-day)-1 3E-1O 1.9E-6 mgfkg-day 8.BE~1 mgfkg-day 2.2E-6

n-Sutylbenzene 8.9E-4 mglm3 3.0E-5 mglkg-day NA (mglk~ay~1 NA 1.6E-4 mglkg-day NA mgfkg-day NA

n-Propylbenzene 5.4E-6 mglm3 1.9E-7 mglk~ay NA (mglk9-day~1 NA 9.6E-7 mglkg-day NA mg/kg-day NA

Pyrene 8.1E-S mglm3 2.8E-6 mglkg-day NA (mglkg-day)-1 NA 1.4E-S mg/kg-day NA mglkg-day NA

Styrene 9.3E-S mglm3 3.2E-6 mglk~ay NA (mglkg-day)-1 NA 1.BE-S mglkg-day 2.9E-1 mglkg-day S.BE-S

Toluene 3.3E-4 mglm3 1.1E-S mglkg-day NA (mglk9-day~1 NA 5.8E-5 mglkg-day 1.1E-1 mg/kg-day S.2E-4

Xylenes (total) 2.3E-4 mglm3 7.7E-6 mg/k~ay NA (mglk~ay~1 NA 4.0E-S mg/kg-day 2.9E-2 mg/kg-day 1.4E-3

Benzene {SOD ttl 2_BE-4 mglm3 9.7E-6 mglkg-day 1.DE-1 (mglkg-day)-1 1E-B 5.DE-5 mg/kg-day 1.7E-3 mg/kg-day 2.9E-2

Benzene (72S tt) 1.BE-4 mglm3 6.3E-6 mglk~ay 1.0E-1 (mglkg-day)-1 BE-7 3.3E-S mg/kg-day 1.7E-3 mglkg-day 1.9E-2

Naphthalene (500 ft) 1.9E-3 mglm3 6.BE-5 mglkg-day NA (mglk~ay~l NA 3.4E-4 mg/kg-day 8.6E-4 mglkg-day 3.9E-1

Naphthalene (725 tt) 1.5E-3 mglm3 5.1E-5 mglk~ay NA (mglk9-day~1 NA 2.BE-4 mg/kg-day 8.BE-4 mglkg-day 3.0E-1
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TABLE 7.12

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

cenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

Groulldwater Work Space Air Work Space Air Exp. Route Total

Industrial Use Exp. Route Total

IExposure Point Total ','g-500ft

!Exposure Point Total krig-725ft

Exposure Medium Total krig.SOOft

Exposure Medium Total krig·725ft

Medium Total krig. 500 ft

Medium Total krig-725ft

Non-Cancer Hazard Calculations

Cancer Risk IntakelExposure Concentration I RfD/RfC Hazard Quotient

Value I Units I Va'ue I Units

1E-6

II

4.3E-1

1E-6 3.3E-1

1E-6 4.3E-1

1E-6

I

3.3E-1

1E-6 4.3E-1

1E-6 3.3E-1

2E-5 9.9E~1

2E-5 II 7.6E·1

2E-3 Total of Receptor Risks Across All Mediall 9.BE+0

2E-3 Total of Receptor Risks Across All Media II 8.6E+0Total of Receptor Risks Across All Media I
Total of Receptor Risks Across All Media I

krig-725ft

krig-SOOft

Chemical of 11-_...:E~P,,;C~_-lI- ..::c~a~nc:::er~R~'s~,.::c:::al~cu~'a~tio~n~s__.----__�f-----~:::::=:;..:.==:::::;;:::::=:...,.----__11
Potential Concern I Value IUnits 1I-,:;:nta=,;;:e;;:IEx:;po=su:;,ey..Co=n::;ce:;;n:;,ra::,,:;on+1,..,...,..:C..:STFI;.un;;:";;.R:;'S:;:'_-1

Value I Units I Value I Units

Exposure RouteExposure PointExposure MediumMedium

('._ ...

......_./
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TABLE 7.13

CALCULATION OF CHEMICAL CANCER RISKS AND NON--CANCER HAZARDS

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

....

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non--Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk IntakelExposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Potable Water Potable Water Ingestion Aluminum 1.4E+3 ugiL 6.3E-4 mglkg-day NA (mglkg-day)-l NA 1.2E-2 mglkg-day 1.0E+O mglkg-day 1.2E-2

Potable Use Antimony 4.8E·1 ug/L 2.2E-7 mglkg-day NA (mgikg-day)-l NA 4.2E-6 mglkg-day 4.0E-4 mglkg-day 1.1E·2

Arsenic 2.2E+1 ug/L 1.0E-S mglkg-day 9.5E+O (mglkg-day)-l 9E-5 1.9E-4 mglkg-day 3.0E-4 mglkg-day 6.5E-1

Barium 2.0E+3 ug/L 8.9E-4 mglkg-day NA (mglkg-day)-1 NA 1.7E-2 mglkg-day 7.0E-2 mglkg-day 2.5E-l

Beryllium 1.8E+O ug/L 8.3E-7 mglkg-day NA (mg/kg-day)-l NA 1.6E-5 mglkg-day 2.0E-3 mg/kg-day 8.1E-3

Cadmium 3.2E+O ugiL 1.SE-6 mglkg-day 3.8E-1 (mglkg-day)-1 BE-7 2.9E-S mglkg-day 5.0E-4 mg/kg-day 5.7E-2

Chromium 2.2E+1 ugiL 1.0E-5 mglkg-day NA (mglkg-day)-1 NA 1.9E-4 mglkg-day 3.0E..3 mglkg-day 6.5E-2

Cobalt 7.SE+O ugiL 3.4E-6 mglkg-day NA (mglkg-day)-l NA 6.6E-S mglkg-day 2.0E-2 mglkg-day 3.3E-3

Copper 1.1E+1 ugiL 5.0E-6 mg/kg-day NA (mglkg-day)-1 NA 9.7E-S mglkg-day 4.0E-2 mglkg-day 2.4E-3

Iron 4.0E+4 ugiL 1.8E-2 mglkg-day NA (mglkg-day)-l NA 3.5E-1 mglkg-day 3.0E-1 mgll<g-day 1.2E+O

Lead 3.7E-1 ugiL 1.7E-7 mglkg-day NA (mglkg-day)-l NA 3.3E-6 mglkg-day NA mglkg-day NA

Manganese 2.5E+3 ugiL 1.1E-3 mglkg-day NA (mglkg-day)-l NA 2.2E-2 mglkg-day 1.4E-1 mgll<g-day 1.6E-1

Mercury 2.2E-1 ugiL 1.0E-7 mglkg-day NA (mglkg-day)-1 NA 2.0E-6 mglkg-day 3.0E-4 mg/kg-day 6.5E-3

Molybdenum 3.7E+1 ugiL 1.7E-5 mglkg-day NA (mglkg-day)-l NA 3.3E-4 mglkg-day S.OE-3 mgll<g-day 6.6E-2

Nickel 1.6E+1 ug/L 7.2E-6 mglkg-day NA (mglkg-day)-l NA 1.4E-4 mglkg-day 2.0E-2 mg/kg-day 7.0E-3

Nitrate 7.0E+3 ug/L 3.2E-3 mglkg-day NA (mglkg-day)-l NA B.2E-2 mglkg-day 1.6E+O mglkg-day 3.9E-2

Selenium 1.3E+1 ugiL S.9E-6 mglkg-day NA (mglkg-day)-l NA 1.1E-4 mglkg-day 5.0E-3 mglkg-day 2.3E-2

Silver 1.5E+1 ugIL 6.8E-6 mglkg-day NA (mglkg-day)-l NA 1.3E-4 mglkg-day 5.0E-3 mgfkg-day 2.6E-2

Thallium 9.BE+O ug/L 4.4E-6 mglkg-day NA (mglkg-day)-l NA 8.5E-5 mglkg-day 6.6E-5 mglkg-day 1.3E+O

Vanadium 2.0E+1 ug/L 9.1E-6 mgfkg-day NA (mglkg-day)-l NA 1.8E-4 mglkg-day 7.0E-3 mglkg-day 2.5E-2

Zinc 1.1E+1 ugIL 5.0E-6 mglkg-day NA (mglkg-day)-l NA 9.7E-5 mglkg-day 3.0E-l mg/kg-day 3.2E-4

1.2,4-Trimethylbenzene 5.5E+1 ugiL 2.5E-5 mglkg-day NA (mglkg-day)-1 NA 4.8E-4 mg/kg-day 5.0E-2 mglkg-day 9.7E-3

1,2-Dichloroethane 5.0E+1 ugiL 2.3E-5 mglkg-day 4.7E-2 (mglkg-day)-l lE-6 4.4E-4 mglkg-day 3.0E-2 mglkg-day 1.5E..2

1.3,5-Trimethylbenzene 2.9E+1 ugiL 1.3E-5 mglkg-day NA (mglkg-day)-1 NA 2.6E-4 mglkg-day 5.0E-2 mg/kg-day 5.1E-3

Acenaphlhene 2.2E+2 ugiL 1.0E-4 mglkg-day NA (mglkg-day)-1 NA 1.9E-3 mglkg-day 6.0E-2 mglkg-day 3.2E-2

Acenaphthylene 8.0E+2 ugiL 3.6E-4 mglkg-day NA (mgfkg-day)-1 NA 7.0E-3 mgfkg-day NA mgll<g-day NA

Acetone 1.0E+4 ugiL 4.5E-3 mglkg-day NA (mglkg-day)-1 NA 8.8E-2 mgl1<g-day 1.0E-1 mglkg-day 8.8E-1

Anthracene 5.9E+1 ugiL 2.7E-5 mglkg-day NA (mglkg-day)-l NA 5.2E-4 mglkg-day 3.0E-1 mglkg-day 1.7E-3

Benzo[a]anlhracene 2.6E+1 ugiL 1.2E-S mgfkg-day 1.2E+O (mglkg-day)-l lE-5 2.3E-4 mglkg-day NA mglkg-day NA

Benzo[a]pyrene 6.0E+1 ugiL 2.7E-5 mglkg-day 1.2E+1 (mglkg-day)-l 3E-4 5.3E-4 mglkg-day NA mglkg-day NA

Benzo[b]fluoranthene 2.9E+1 ugiL 1.3E-5 mglkg-day 1.2E+O (mglkg-day)-l 2E-5 2.6E-4 mglkg-day NA mglkg-day NA

BenzO[g,h,ljperylene 3.7E+1 ugiL 1.7E-5 mglkg-day NA (mglkg-day)-1 NA 3.3E-4 mglkg-day NA mglkg-day NA

Benzo[kJfluoranthene 1.4E+1 ugiL 6.3E-6 mgfkg-day 1.2E+O (mglkg-day)-1 8E-6 1.2E-4 mglkg-day NA mglkg-day NA

Carbon Disulfide 4.8E+O ugiL 2.2E-6 mglkg-day NA (mglkg-day)-l NA 4.2E-5 mgfkg-day 1.0E-1 mglkg-day 4.2E-4

Chrysene 4.3E+1 ug/L 1.9E-S mglkg-day 1.2E-1 (mg/kg-day)-1 2E-6 3.8E-4 mglkg-day NA mglkg-day NA

Dibenz[a,h]anlhracene 3.0E+O ugiL 1.4E-6 mgfkg-day 4.1E+O (mglkg-day)-l 6E-6 2.6E-S mglkg-day NA mglkg-day NA

Ethylbenzene 8.0E+2 ugiL 3.6E-4 mgfkg-day 3.9E-3 (mglkg-day)-l lE-6 7.0E-3 mgfkg-day 1.0E-1 mgll<g-day 7.0E-2

Fluoranthene 2.8E+2 ugiL 1.3E-4 mgfkg-day NA (mglkg-day)-l NA 2.5E-3 mglkg-day 4.0E-2 mglkg-day 6.2E-2

Fluorene 7.0E+1 ug/L 3.2E-S mglkg-day NA (mglkg-day)-1 NA 6.2E-4 mglkg-day 4.0E-2 mgfl<g-day 1.5E-2
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cenario Timeframe: Future

Receptor Population: landscape Worker

Receptor Age: Adult

TABLE 7.13

CAlCULATION OF CHEMICAl CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 CENTRAl EXPOSURE

FISCO AlAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unii Risk Cancer Risk IntakelExposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Inden0(1,2.3-cd)pyrene 4.4E+1 "giL 2.0E-5 rnglkg-day 1.2E+0 (mg/kg-day)-1 2E-5 3.9E-4 rnglkg-day NA mg/kg-day NA

Groundwater Potable Water Potable Water Ingestion Isopropyl benzene 7.4E+0 "giL 3.4E-6 mglkg-day NA (mglkg-day}-1 NA 6.5E-5 mglkg-day 1.0E-l mg/k~ay 6.5E-4

Potable Use Methyl isobutyl ketone 3.5E+0 "giL 1.6E-6 mg/kg-<jay O.OE+O (mg/kg-<jay)-l OE+O 3.1E-5 mglkg-day 8.0E-2 mg/kg-day 3.9E-4

Methylene chloride 1.8E+2 "giL 8.2E-5 mglkg-day 1.4E-2 (mg/kg-<jay)-l lE-6 1.6E-3 rnglkg-day 6.0E-2 mg/kg-day 2.6E-2

MTBE 1.9E+1 "giL 8.6E-6 mg/kg-<jay 1.8E-3 (mglkg-day)-l 2E-6 1.7E-4 mg/kg-day NA mg/kg-day NA

n-Butylbenzene 1.8E+3 "giL 8.2E-4 mglkg-day NA (mg/kg-day)-1 NA 1.6E-2 mglkg-day 4.0E-2 mg/kg-<iay 4.0E-l

n-Propylbenzene 1.1E+1 "giL 5.0E-6 mglkg-day NA {mglkg-day}-1 NA 9.7E-5 mglkg-day 4.0E-2 mg/kg-day 2.4E-3

Phenanthrene 2.5E+2 "giL 1.1E-4 mglkg-day NA (mg/kg-day)-l NA 2.2E-3 mglkg-day NA mg/kg-day NA

Pyrene 2.0E+2 ug/L 9.1E-5 mglkg-day NA (mglkg-day)-l NA 1.8E-3 mglkg-day 3.0E-2 mglkg-day 5.9E-2

Styrene 1.9E+2 uglL 8.4E-5 mglkg-day NA {mglkg-day}-1 NA 1.6E-3 mg/kg-day 2.0E-1 mglkg-day 8.2E-3

Toluene 6.2E+2 "giL 2.BE-4 mglkg-day NA (mglkg-<jay)-l NA 5.5E-3 mglkg-day 2.0E-l mglkg-day 2.7E-2

Xylenes (total) 4.2E+2 ug/L 1.9E-4 mglk~ay NA (mg/kg-<jay)-l NA 3.7E-3 mglkg-day 2.0E-1 mglkg-d'ay 1.9E-2

Benzene (500 ft) 4.9E+2 ug/L 2.2E-4 mglkg-day 1.0E-1 (mg/kg-<jay)-l 2E-5 4.3E-3 rnglkg-day 3.0E-3 mg/kg-day 1.4E+0

Benzene (725 tt) 3.2E+2 ug/L 1.5E-4 mg/kg-day 1.0E-1 (mg/kg-<jay)-l 1E-5 2.8E-3 mglkg-day 3.0E-3 mg/kg-day 9.4E-1

Naphthalene (500 ft) 4.2E+3 "giL 1.9E-3 mglkg-day NA (mg/kg-<jay)-l NA 3.7E-2 mglkg-day 2.0E-2 mg/kg-day 1.BE+0

Naphthalene (725 ft) 3.2E+3 "giL 1.5E-3 mg/kg-day NA (mg/kg-<jay)-l NA 2.8E-2 mglkg-day 2.0E-2 mglkg-day 1.4E+0

Exp. Route Total krig-500ft I 5E-4 I 8.8E+0

Exp. Route Total krig-725ft I 5E-4 I 7.8E+0

Exposure Point Total krig-500fl BE] II 8.8E+0

Exposure Point Total krig-725f1 5E-4 7.8E+0

IExposure Medium Total krig- 500ft 5E-4 8.8E+0

IExposure Medium Total krig.725ft 5E-4 7.8E+0

Medium Total krig- 500ft 5E-4 8.8E+0

Medium Total krig. 725 ft 5E-4 7.8E+0

Groundwater Industrial Water Industrial Water Dermal Aluminum 1.4E+3 "gil 2.5E-6 mg/kg-d'ay NA (mglkg-day}-1 NA 4.9E-5 mglkg-day 1.0E+0 mg/kg-day 4.9E-5

Industrial Use Antimony 4.8E-1 "gil B.7E-10 mg/kg-<jay NA (mglkg-day)-l NA 1.7E-B mglkg-day 4.0E-4 mglkg-day 4.2E-5

Arsenic 2.2E+1 "gil 4.0E-B mg/kg-day 9.5E+0 (mglkg-day)-l 4E-7 7.7E-7 mglkg-day 3.0E-4 mglkg-day 2.6E-3

Barium 2.0E+3 "giL 3.5E-6 mglkg-day NA (mglkg-day)-l NA 6.9E-5 mglkg-day 7.0E-2 mglkg-day 9.8E-4

Beryllium 1.8E+0 "giL 3.3E-9 mglkg-day NA (mg/kg-day}-1 NA 6.4E-8 mglkg-day 2.0E-3 mglkg-day 3.2E-5

Cadmium 3.2E+0 "giL 5.9E-9 mglkg-day 3.8E-1 (mglkg-day}-1 2E-9 1.1E-7 mglkg-day 5.0E-4 mg/kg-day 2.3E-4

Chromium 2.2E+1 "giL 8.0E-8 mglkg-day NA (mglkg-day)-l NA 1.5E-6 mglkg-day 3.0E-3 mglkg-day 5.2E-4

Cobalt 7.5E+O ug/L 1.3E-8 mglkg-day NA (mglkg-<jay)-l NA 2.6E-7 mglkg-day 2.0E-2 mglkg-day 1.3E-5

Copper 1.1E+1 ug/L 2.0E-8 mglkg-day NA (mg/kg-day)-l NA 3.9E-7 mglkg-day 4.0E-2 mglkg-day 9.7E-6

Iron 4.0E+4 ug/L 7.2E-5 mg/kg-day NA (mg/kg-<jay)-l NA 1.4E-3 mglkg-day 3.0E-1 mglkg-day 4.7E-3

Lead 3.7E-1 "giL 6.7E-10 mg/kg-day NA (mglkg-<jay)-l NA 1.3E-8 mglkg-day NA mg/kg-day NA

Manganese 2.5E+3 "giL 4.5E-6 mg/kg-day NA (mglkg-<jey)-1 NA 8.7E-5 mglkg-day 1.4E-1 mglkg-day 6.2E-4

Mercury 2.2E-1 "giL 4.0E-10 mg/kg-<jay NA (mg/kg-<jay)-1 NA 7.8E-9 mglkg-day 3.0E-4 mg/kg-day 2.6E-5

Molybdenum 3.7E+1 "giL 6.8E-B mg/kg-day NA (mglk9-day)-1 NA 1.3E-6 mg/kg-day 5.0E-3 mglkg-day 2.6E-4
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cenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 7.13

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 CENTRAL EXPOSURE

FISCO AlAMEDA FACILITY/ANNEX SITE

\.

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk IntakelExposure Concentration RfDlRfC Hazard Quotient

Value Units Value Units Value Units Value Units

Nickel 1.6E+1 ugIL 5.8E-9 rnglkg-day NA (mglkg-day)-1 NA 1.1E-7 mglkg-day 2.0E-2 mgfl<g-day 5.6E-6

Groundwater Industrial Water Industrial Water Dermal Nitrate 7.0E+3 ugiL 1.3E-S mg/kg-day NA (mglkg-day)-1 NA 2.5E-4 mglkg-day 1.6E+O mgtkg-day 1.5E-4

Industrial Use Selenium 1.3E+1 ugiL 2.4E-8 mg/k~ay NA (mglkg-day)-1 NA 4.6E-7 mglkg-day 5.0E-3 mgf1<~ay 9.1E-5

Silver 1.5E+1 ugIL 1.6E-8 mg/kg-day NA (mglkg-day)-1 NA 3.2E-7 mg/kg-day 5.0E-3 mgf1<g-day 6.3E-5

Thallium 9.6E+O ugIL 1.7E-8 mg/kg-day NA (mglkg-day)-1 NA 3.4E-7 mg/kg-day 6.6E-5 mgf1<~ay 5.1E-3

Vanadium 2.0E+1 ugIL 3.6E-8 mglkg-day NA (mglkg-day)-1 NA 7.0E-7 mglkg-day 7.0E-3 mg/kg-day 1.0E-4

linc 1.1E+1 ugiL 1.2E-8 mglkg-day NA (mg/kg-day)-1 NA 2.3E-7 mgll<.g-day 3.0E-1 mg/kg-day 7.7E-7

1,2,4-Trimethylbenzene 5.5E+1 ugiL O.OE+O mglkg-day NA (mglkg--day}-1 NA O.OE+O mglkg-day 5.0E-2 mgll<.g-day O.OE+O

1,2-Dichloroethane 5.0H1 ugiL 3.8E-6 mglkg-day 4.7E-2 (mglkg-day)-1 2E-7 7.4E-5 mglkg-day 3.0E-2 mgf1<g-day 2.5E-3

1,3,5-Trimethylbenzene 2.9E+1 ugiL O.OE+O mglkg-day NA (mglkg-day}-1 NA O.OE+O mglkg-day 5.0E-2 mg/k.g-day O.OE+O

Acenaphthene 2.2H2 ugiL O.OE+O mglk~ay NA (mglkg-day)-1 NA O.OHO mglkg-day 6.0E-2 mgf1<~ay O.OE+O

Acenaphthylene 8.0E+2 ugiL O.OE+O mg/k~ay NA (mglkg-day)-1 NA O.OE+O mglkg-day NA mgf1<g-day NA

Acetone 1.0E+4 ugIL 1.9E-5 mglkg-day NA (mglkg-day)-1 NA 3.8E-4 mglkg-day 1.0E-1 mglkg-day 3.8E-3

Anthracene 5.9E+1 ugiL O.OHO mglkg-day NA (mglkg-day)-1 NA O.OE+O mglkg-day 3.0E-1 mglkg-day O.OE+O

Benzo[ajanthracene 2.6E+1 ugiL O.OE+O mg/kg-day 1.2E+O (mglkg-day)-1 OE+O O.OE+O mglkg-day NA mglkg-day NA

Benzo[ajpyrene 6.0E+1 ugIL O.OE+O mglkg-day 1.2E+1 (mglkg-day)-1 OE+O O.OE+O mglkg-day NA mglkg-day NA

Benzolblfluoranthene 2.9E+1 ugfl O.OE+O mg/kg-day 1.2E+O (mglkg-day)-1 OE+O O.OHO mglkg-day NA mglkg-day NA

Benzo[g,h,ljperylene 3.7E+1 ugiL O.OE+O mg/kg-day NA (mglkg-day)-1 NA O.OE+O mglkg-day NA mglk~ay NA

Benzo[k)fluoranthene 1.4E+1 ugiL O.OE+O mglk~ay 1.2E+O (mglkg-day)-1 OE+O O.OE+O mgIkg-day NA mglkg-day NA

Carbon Disulfide 4.6E+O ugiL 1.5E-7 mglkg-day NA (mgIkg-day)-1 NA 2.9E-6 mg/kg-day 1.0E-1 mgf1<g-day 2.9E-5

Chrysene 4.3E+1 ugIL O.OE+O mglkg-day 1.2E-1 (mglkg-day)-1 OE+O O.OE+O mglkg-day NA mglkg-day NA

Dibenz[a,hjanthracene 3.0E+O ugiL O.OE+O mg/k~ay 4.1E+O (mglkg-day)-1 OE+O O.OE+O mgIkg-day NA mglkg-day NA

Ethylbenzene 6.0E+2 ugiL 7.1E-5 mg/kg-day 3.9E-3 (mg/kg-day)-1 3E-7 1.4E-3 mgfkg-day 1.0E-1 mgll<.g-day 1.4E-2

Fluoranthene 2.8E+2 ugiL O.OE+O mglkg-day NA (mglkg-day)-1 NA O.OE+O mg/kg-day 4.0E-2 mglkg-day O.OE+O

Fluorene 7.0E+1 ugIL O.OE+O mglkg-day NA (mglkg-day)-1 NA O.OE+O mglkg-day 4.0E-2 mg/kg-day O.OE+O

Indeno(1,2,3-cd)pyrene 4.4E+1 ugiL O.OE+O mglkg-day 1.2E+O (mg/kg-day)-1 OE+O O.OE+O mglkg-day NA mg/kg-day NA

Isopropyl benzene 7.4E+O ugiL 4.1E-7 mglkg-day NA (mglkg-day)-1 NA 8.0E-6 mglkg-day 1.0E-1 mgll<.g-day 8.0E-5

Methyl isobutyl ketone 3.5E+O ugiL 2.5E-8 mglk~ay O.OE+O (mglkg-day}-1 OE+O 4.9E-7 mglkg-day 8.0E-2 mg/kg-day 6.1E-6

Methylene chloride 1.8E+2 ugiL 1.1E-6 mglkg-day 1.4E-2 (mglkg-day}-1 2E<l 2.2E-5 mglkg-day 6.0E-2 mg/k.g-day 3.7E-4

MTBE 1.9E+1 ugIL 1.3E-7 mglkg-day 1.8E-3 (mglkg-day}-1 2E-10 2.6E-6 mglkg-day NA mg/kg-day NA

n-Butylbenzene 1.8E+3 ugiL O.OE+O mglkg-day NA (mglkg-day}-1 NA O.OE+O mglkg-day 4.0E-2 mgll<.g-day O.OE+O

n-Propylbenzene 1.1E+1 ugiL O.OE+O mglkg-day NA (mglkg-day}-1 NA O.OE+O mg/kg-day 4.0E-2 mg/k.g-day O.OE+O

Phenanthrene 2.5E+2 ugiL O.OE+O mglkg-day NA (mglkg-day)-1 NA O.OE+O mglkg-day NA mglkg-day NA

Pyrene 2.0E+2 ugIL O.OE+O mglkg-day NA (mglkg-day)-1 NA O.OE+O mg/kg-day 3.0E-2 mglkg-day O.OE+O

Styrene 1.9E+2 ugIL 1.2E-5 mglkg-day NA (mglkg-day)-1 NA 2.4E-4 mglkg-day 2.0E-1 mglkg-day 1.2E-3

Toluene 6.2E+2 ugiL 3.5E-5 mglkg-day NA (mglkg-day}-1 NA B.8E-4 mglkg-day 2.0E-1 mg/k.g-day 3.4E-3

Xylenes (total) 4.2E+2 ugiL 4.1E-5 mg/kg-day NA (mglkg-day}-1 NA 7.9E-4 mglkg-day 2.0E-1 mg/k.g-day 3.9E-3

Benzene (500 tt) 4.9E+2 ugiL 1.3E-5 mglkg-day 1.0E-1 (mglkg-day)-1 1E-6 2.6E-4 mg/kg-day 3.0E-3 mglkg-day 8.7E-2

Benzene (725 ttl 3.2E+2 ugiL 8.7E-6 mg/kg-day 1.0E-1 (mg/kg-day)-1 9E-7 1.7E-4 mg/kg-day 3.0E-3 mgll<.g-day 5.7E-2
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cenario Timeframe: Future

Receptor PopulatKm: Landscape Worker

Receptor Age: Adult

TABLE 7.13

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk IntakelExposure Concentration RID/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Naphthalene (500 ftl 4.2E+3 ugiL 1.1E-4 mglkg-day NA (mglkg-day)-l NA 2.2E-3 mglkg-day 2.0E-2 mg/kg-day 1.1E-1

Groundwater Industrial Water Industrial Water Dermal Naphthalene (725 ft) 3.2E+3 ugiL 8.8E-5 mglkg-day NA (mglkg-day)-1 NA 1.7E-3 mglkg-day 2.0E-2 mg/kg-day 8.5E-2

Industrial Use

Exp. Route Total krig-SOOft 2E-6 2.4E-l

Exp. Route Total krig -725ft 1.9E-1

Exposure Point Total krig-500ft

:
2.4E-1

iExposure Point Total k,;g-725ft 1.9E-1

Exposure Medium Total krig - SOO ft II I 2.4E-1 I
IExposure Medium Total krig-72Sft I I I 1.9E-1 I

Work Space Air Work Space Air Inhalation 1,2,4-Trimethylbenzene 2.5E-S mglm3 2.2E-7 mglkg-day NA (mglkg-day)-l NA 4.4E-6 mglkg-day 1.7E-3 mg/kg-day 2.6E-3

1,2-Dichloroethane 2.9E-S mglm3 2.6E~7 mg/kg-day 7.2E-2 (mglkg-day)-1 2E-6 5.1E-6 mglkg-day 1.4E-3 mg/kg-day 3.7E-3

1,3,5-Trimethylbenzene 1.3E-S mglm3 1.2E-7 mglkg-day NA (mglkg-day)-1 NA 2.3E-6 mgIkg-day 1.7E-3 mg/kg-day 1.4E-3

Acenaphthene 8.7E-S mglm3 7.9E-7 mg/kg-day NA (mglkg-day)-1 NA 1.SE-S mglkg-day NA mg/kg-day NA

Acetone 4.1E-3 mglm3 3.7E-5 mglkg-day NA {mglkg-day)-1 NA 7.2E-4 mglkg-day NA mg/kg-day NA

Anthracene 2.3E-5 mglm3 2.1E-7 mg/kg-day NA (mglkg-day)-l NA 4.1E-6 mg/kg-day NA mg/kg-day NA

Benzo[b]fluoranthene 1.1E-5 mglm3 l.OE-7 mg/kg-day 3.9E-1 (mg/kg-day)-1 4E-6 2.0E-6 mg/kg-day NA mg/kg-day NA

Carbon Disulfide 2.7E-6 mglm3 2.5E-6 mg/kg-day NA (mg/kg-day)-l NA 4.BE-7 mglkg-day 2.0E-l mglk.g-day 2.4E-6

Chrysene 1.7E-5 mglm3 1.5E-7 mglkg-day 3.9E-2 (mg/kg-day)-1 6E-9 3.0E-6 mg/kg-day NA mglkg-day NA

Ethylbenzene 3.8E-4 mglm3 3.5E-6 mglkg-day 3.9E-3 (mg/kg-day)-1 1E-6 6.7E~5 mglkg-day 2.9E-1 mglkg-day 2.3E-4

Fluorene 2.8E-5 mglm3 2.5E-7 mg/kg-day NA (mglkg-day)-1 NA 4.9E-6 mglkg-day NA mg/kg-day NA

Isopropyl benzene 3.3E-6 mglm3 3.0E-B mglkg-day NA (mg/kg-day)-l NA 5.9E-7 mg/kg-day 1.1E-1 mg/kg-day 5.3E-6

Methyl isobutyl ketone 1.5E-6 mglm3 1.3E-6 mg/kg-day O.OE+O (mglkg-day)-l OE+O 2.6E-7 mglkg-day 2.3E-2 mg/kg-day 1.1E-S

Methylene chloride 1.1E-4 mglm3 1.0E-6 mg/kg-day 3.5E-3 (mg/kg-day)-l 4E-9 2.0E-5 mg/kg-day 8.6E-1 mg/kg-day 2.3E-5

MTBE 1.DE-5 mglm3 9.4E-8 mg/kg-day 9.1E-4 (mg/kg-day)-1 9E-11 1.8E-6 mglk.g-day 8.6E-1 mg/kg-day 2.1E-6

n-Butylbenzene 8.6E-4 mglm3 7.8E-6 mglkg-day NA (mglkg-day)-l NA 1.5E-4 mglkg-day NA mg/kg-day NA

n-Propylbenzene 5.3E-6 mglm3 4.BE-6 mg/kg-day NA (mglkg-day)-l NA 9.3E-7 mg/kg-day NA mg/kg-day NA

Pyrene 7.9E-5 mglm3 7.1E-l mglkg-day NA (mg/kg-day)-1 NA 1.4E-S mglkg-day NA mg/kg-day NA

Styrene 9.0E-S mglm3 8.2E·7 mglkg-day NA (mglkg-day)-1 NA 1.6E-5 mglkg-day 2.9E-1 mg/kg-day S.SE-5

Toluene 3.2E-4 mglm3 2.9E-6 mglkg-day NA {mglkg-day)-1 NA S.6E-S mg/kg-day 1.1E-1 mg/kg-day 5.1E-4

Xylenes (total) 2.2E-4 mglm3 2.0E-6 mg/kg-day NA (mg/kg-day)-l NA 3.8E-5 mg/kg-day 2.9E-2 mg/kg-day 1.3E-3

Benzene (SOD ft) 2.7E-4 mglm3 2.5E-6 mglkg-day 1.0E-1 (mglkg-day)-1 2E-7 4.8E-5 mg/kg-day 1.7E-3 mgll<g-day 2.8E-2

Benzene (725 tt) 1.BE-4 mglm3 1.6E-6 mglkg-day 1.0E-l (mg/l<g-day)-l 2E-7 3.2E-5 mglkg-day 1.7E-3 mglkg-day 1.9E-2

Naphthalene (500 ftl 1.9E-3 mglm3 1.7E-5 mglkg-day NA (mg/kg-day)-1 NA 3.3E-4 mglkg-day 8.6E-4 mgll<g-day 3.BE-1

Naphthalene (725 ftl 1.4E-3 mglm3 1.3E-5 mglkg-day NA (mg/kg-day)-1 NA 2.5E-4 mg/kg-day B.6E-4 mgll<g-day 2.9E-1
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cenario Timeframe: Future

TABLE 7.13

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium

Landscape Worker

Exposure Medium Exposure Point Exposure Route Chemical of 11-_...;E::P..;C=--_+ ~c::a:::nc::e'rR~iS:::'..::C:::a':::cu=:'a:::tio~n::.s-_T"" -If ..:N~o::n-C=an.:::c::;"'~H::az::a:::rd:..:C:::;a:::'cu:::':::at:::ion:::s,-----11

Potential Concern I Value IUnits .'::.:nta='::.:eI:.:Ex::.:po=su=,e;-Co=n.::ce...;n...;tra::.:"::on'-ld-,-,..,::.::C::SF:r,::un::"::.:R::is::.:'--1 Cancer Risk IIlntakelExposure Concentration I RfD/RfC Hazard Quotient

Value I Units I Value I Units II Value I Units I Value I Units

Groundwater Work Space Air Work Space Air Exp. Route Total

Industrial Use Exp. Route Total

Exposure Point Tolal krig-500ft

Exposure Point Total krig-725ft

Exposure Medium Total krig. 500 ft

Exposure Medium Total krig.725ft

Medium Total krig-500ft

Medium Total krig-725ft

kng - SOD ft 3E-7 II

2E-7

3E-6

2E-6

4.2E-1
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Total of Receptor Risks Across All Media

Tolal of Receptor Risks Across All Media

5E-4

5E-4

Total of Receptor Risks Across AU Media

Total of Receplor Risks Across All Media

9.4E+O

8.4E+O



cenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 7.14

CAlCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO AlAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk rntakelExposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Potable Water Potable Water Ingestion Aluminum 1.4E+3 ugIL 3.1E-3 mglkg-day NA (mglkg-day)-l NA 1.2E-2 mglkg-day 1.0E+O mg/kg-day 1.2E-2

Potable Use Antimony 4.8E-1 ugIL 1.1E-6 mglkg-day NA (mglkg-day)-l NA 4.2E-6 mglkg-day 4.0E-4 mglkg-day 1.1E-2

Arsenic 2.2E+1 ugiL 4.9E·S mglkg-day 9.SE+O (mglkg-day)-1 SE-4 1.9E-4 mglkg-day 3.0E-4 mg/kg-day 6.5E-1

Barium 2.0E+3 ugiL 4.3E·3 mglkg-day NA (mglkg-day)-l NA 1.7E-2 mglkg-day 7.0E-2 mglkg-day 2.SE-1

Beryllium 1.8E+O ugIL 4.1E-6 mg/kg-day NA (mglkg-day)-1 NA 1.6E-5 mglkg-day 2.0E-3 mg/kg-day 8.1E-3

Cadmium 3.2E+O ugIL 7.2E--6 mglkg-day 3.8E-1 (mglkg-day)-l 3E-6 2.9E-5 mglkg-day 5.0E-4 mg/kg-day 5.7E-2

Chromium 2.2E+1 ugiL 4.9E-5 mglkg-day NA (mglkg-day)-1 NA 1.9E-4 mglkg-day 3.0E-3 mg/kg-day 6.SE-2

Cobalt 7.SE+O ugIL 1.7E-S mglkg-day NA (mglkg-day)-l NA 6.6E·5 mglkg-day 2.0E-2 mglkg-day 3.3E-3

Copper 1.1E+1 ugIL 2.4E-S mglkg-day NA (mglkg-day)-1 NA 9.7E-5 mglkg-day 4.0E-2 mglkg-day 2.4E-3

Iron 4.0E+4 ugiL 8.8E-2 mglkg-day NA (mglkg-day)-l NA 3.SE·1 mglkg-day 3.0E-1 mglkg-day 1.2E+O

Lead 3.7E-1 ugiL 8.2E-7 mglkg-day NA (mglkg-day}-1 NA 3.3E-6 mglkg-day NA mg/kg-day NA

Manganese 2.SE+3 ugiL S.SE-3 mglkg-day NA (mglkg-day)-l NA 2.2E-2 mglkg-day 1.4E-1 mglkg-day 1.6E-1

Mercury 2.2E-1 uglL 4.9E-7 mglkg-day NA (mglkg-day}-1 NA 2.0E-6 mglkg-day 3.0E-4 mg/kg-day 6.SE-3

Molybdenum 3.7E+1 ugiL 8.3E-S mglkg-day NA (mglkg-day)-l NA 3.3E-4 mglkg-day S.OE-3 mg/kg-day 6.6E-2

Nickel 1.6E+1 ugiL 3.5E·S mg/kg-day NA (mglkg-day)-l NA 1.4E-4 mglkg-day 2.0E-2 mglkg-day 7.DE-3

Nitrate 7.DE+3 ugIL 1.5E-2 mglkg-day NA (mglkg-day)-l NA 6.2E-2 mglkg-day 1.6E+O mg/kg-day 3.9E-2

Selenium 1.3E+1 ugIL 2.9E-S mg/kg-day NA (mglkg-day}-1 NA 1.1E-4 mglkg-day S.OE-3 mglkg-day 2.3E-2

Silver 1.5E+1 uglL 3.3E-S mglkg-day NA (mglkg-day)-1 NA 1.3E-4 mglkg-day 5.0E-3 mg/kg-day 2.6E-2

Thallium 9.6E+O uglL 2.1E-5 mglkg-day NA (mglkg-day}-1 NA 8.SE-S mglkg~ay 6.6E·S mg/kg-day 1.3E+O

Vanadium 2.DE+1 uglL 4.4E·5 mglkg-day NA (mglkg-day}-1 NA 1.8E-4 mg/kg-day 7.0E-3 mg/kg-day 2.SE-2

Zinc 1.1E+1 uglL 2.4E-5 mglkg-day NA (mglkg-day)-1 NA 9.7E-5 mg/kg-day 3.0E-1 mg/kg-day 3.2E-4

1,2,4-Trimethylbenzene 5.5E+1 uglL 1.2E-4 mglkg-day NA (mglkg-day)-1 NA 4.8E-4 mglkg-day S.OE-2 mg/kg-day 9.7E-3

1,2-Dichloroeltlane 5.0E+1 ug/l 1.1E-4 mglkg-day 4.7E-2 (mglkg-day)-1 SE-6 4.4E-4 mglkg-day 3.0E-2 mg/kg~ay 1.SE-2

1,3,5-Trimethylbenzene 2.9E+1 ugiL 6.4E-5 mglkg-day NA (mglkg-day)-1 NA 2.6E-4 mg/kg-day 5.0E-2 mg/kg-day 5.1E-3

Acenaphthene 2.2E+2 ugiL 4.9E-4 mg/kg-day NA {mglkg-day)-1 NA 1.9E-3 mglkg-day 6.0E-2 mglkg-day 3.2E-2

Acenaphthylene 8.0E+2 ugiL 1.8E-3 mglkg-day NA (mglkg-day)-1 NA 7.0E-3 mglkg-day NA mg/kg-day NA

Acetone 1.0E+4 ug/L 2.2E·2 mg!l<g-day NA (mglkg-day)-1 NA 8.8E-2 mglkg-day 1.0E-1 mg/kg-day 8.8E-1

Anthracene 5.9E+1 ugiL 1.3E-4 mglkg-day NA (mglkg-day)-1 NA 5.2E-4 mglkg-day 3.0E-1 mg/kg-day 1.7E-3

Benzo[ajanthracene 2.6E+1 ugiL 5.8E-5 mglkg-day 1.2E+O (mglkg-day)-1 7E-S 2.3E-4 mglkg-day NA mg/kg-day NA

Benzo[ajpyrene 6.DE+1 uglL 1.3E-4 mg/kg-day 1.2E+1 (mglkg-day)-1 2E-3 S.3E-4 mg/kg-day NA mglkg-day NA

Benzo[blfluoranthene 2.9E+1 ugiL 6.4E-S mglkg-day 1.2E+O {mglkg-day)-1 BE-5 2.6E-4 mglkg-day NA mglkg-day NA

Benzo[g,h,l]perylene 3.7E+1 ugiL 8.2E·S mglkg-day NA (mglkg-day}-1 NA 3.3E-4 mglkg-day NA mglkg-day NA

Benzo[k]fluoranthene 1.4E+1 ugiL 3.1E-S mglkg-day 1.2E+O (mglkg-day)-l 4E-5 1.2E-4 mglkg-day NA mglkg-day NA

Carbon Disulfide 4.8E+O ugiL 1.lE-S mg/kg-day NA (mglkg-day)-1 NA 4.2E-5 mglkg-day 1.0E-' mg/kg-day 4.2E-4

Chrysene 4.3E+1 uglL 9.SE-S mglkg-day 1.2E-1 (mglkg-day)-1 1E-5 3.8E-4 mglkg-day NA mglkg-day NA

Dibenz[a,h}anthracene 3.DE+O ugiL 6.6E-6 mglkg-day 4.1E+O (mglkg-day)-l 3E-S 2.6E-5 mg/kg-day NA mglkg-day NA

Ethylbenzene B.DE+2 ugiL 1.8E-3 mglkg-day 3.9E-3 (mglkg-day)-l 7E-6 7.0E-3 mg/kg-day 1.0E-1 mglkg-day 7.0E-2

Fluoranthene 2.8E+2 ugiL 6.2E-4 mglkg-day NA (mglkg-day)-1 NA 2.SE-3 mg/kg-day 4.0E·2 mglkg~ay 6.2E-2

Fluorene 7.0E+1 ugiL 1.SE-4 mglkg-day NA (mg/kg-day}-1 NA 6.2E-4 mg/kg-day 4.0E-2 mglkg-day 1.5E·2
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cenario Timeframe: Future

Landscape Worker

TABLE 7.14

CAlCULATION OF CHEMICAl CANCER RISKS AND NON-eANCER HAZARDS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk IntakelExposure Concentration RID/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Indeno(1.2.3-cd)pyrene 4.4E+1 ugiL 9.7E-S mgfkg-day 1.2E+0 (mgIkg-<lay~1 1E-4 3.9E4 mglkg-day NA mglkg-day NA

Groundwater Potable Water Potable Water Ingestion Isopropyl benzene 7.4E+O ugiL 1.6E-S mgIkg-<lay NA (mg/kg-day}-l NA 6.SE-S mglkg-day 1.DE-l mglkg-day 6.SE4

Potable Use Methyl isobutyl ketone 3.5E+O ugiL 7.7E-6 mglkg-day O.OE+O (mgIk9-day~1 OE+O 3.1E-S mglkg-day 8.DE-2 mglkg-day 3.9E4

Methylene chloride 1.8E+2 ugiL 4.0E-4 mg/kg-day 1.4E-2 (mgIk9-day~1 6E-6 1.6E-3 mglkg-day 6.0E-2 mglkg-day 2.6E-2

MTBE 1.9E+1 uglL 4.2E-5 mglkg-day 1.BE-3 (mgIk9-day~1 BE-B 1.7E4 mglkg-day NA mglkg-day NA

n-Butylbenzene 1.8E+3 ugiL 4.0E-3 mglkg-day NA (mg/kg-day}-1 NA 1.6E-2 mglkg-day 4.0E-2 mglkg-day 4.0E-1

n-Propylbenzene 1.lE+1 ugiL 2.4E-5 mg/kg-day NA (mg/kg-day}-1 NA 9.7E-5 mglkg-day 4.DE-2 mglkg-day 2.4E-3

Phenanthrene 2.SE+2 ugiL 5.5E4 mglkg-day NA (mglkg-<lay)-1 NA 2.2E-3 mglkg-day NA mglkg-day NA

Pyrene 2.0E+2 ugIL 4.4E4 mg/kg-day NA (mg/kg-day}-l NA 1.8E-3 mglkg-day 3.DE-2 mglkg-day 5.9E-2

Styrene 1.9E+2 ugiL 4.1E4 mglkg-day NA (mgIkg-<lay~1 NA 1.6E-3 mglkg-day 2.0E-1 mglkg-day B.2E-3

Toluene 6.2E+2 ugiL 1.4E-3 mgIkg-<lay NA (mgIk9-day~1 NA 5.5E-3 mglkg-day 2.0E-1 mglkg-day 2.7E-2

Xylenes (total) 4..2E+2 ugiL 9.4E4 mglkg-day NA (mgIk9-day~1 NA 3.7E-3 mglkg-day 2.0E-l mglkg-day 1.9E-2

Benzene (500 ft) 4.9E+2 ugiL 1.1E-3 mglkg-day 1.DE-l (mgIkg-<lay~1 1E-4 4.3E-3 mglkg-day 3.0E-3 mglkg-day l.4E+O

Benzene (725 ft) 3.2E+2 ugiL 7.1E-4 mg/kg-day 1.0E-l (mgIk9-day~1 7E-5 2.8E-3 mg/kg-day 3.0E-3 mglkg-day 9.4E-l

Naphthalene (500 ft) 4..2E+3 ugiL 9.2E-3 mgIkg-<lay NA (mgIkg-<lay)-1 NA 3.7E-2 mglkg-day 2.0E-2 mglkg-day 1.8E+O

Naphthalene (725 ft) 3..2E+3 ugIL 7.2E-3 mgIkg-<lay NA (mgIk9-day~1 NA 2.8E-2 mg/kg-day 2.0E-2 mglkg-day 1.4E+O

Exp. Route Total krig-500 ft 3E-3 8.8E+O

Exp. Route Total krig-72Sft 2E-3 7.8E+O

Exposure Point Total k"9- 5OO ' 3E-3 8.BE+O

Exposure Point Total krig-725ft 2E-3 7.8E+O

Exposure Medium Total krig- 500ft 3E-3 8.8E+O

Exposure Medium Total krig.725ft 2E-3 7.8E+O

Medium Total krig- SOOft 3E-3 8.8E+O

Medium Total krig-725ft 2E-3 7.8E+O

Groundwater Industrial Water Industrial Water Dermal Aluminum 1.4E+3 ugIL 2.9E-5 mgIkg-<lay NA (mgIkg-<lay~1 NA 1.1E4 mg/kg-day 1.0E+O mglkg-day 1.lE4

Industrial Use Antimony 4.8E-l ugIL 9.8E-9 mgIkg-<lay NA (mg/kg-day}-1 NA 3.9E-8 mglkg-day 4.0E-4 mglkg-day 9.7E-5

Arsenic 2..2E+1 ugiL 4.5E-7 mg/kg-day 9.5E+O (mgIk9-day~1 4E-6 1.8E-6 mg/kg-day 3.0E-4 mglkg-day 5.9E-3

Barium 2.0E+3 ugiL 4.0E-5 mgIkg-<lay NA (mgIk9-day~1 NA 1.6E4 mglkg-day 7.0E-2 mglkg-day 2.3E-3

Beryllium 1.BE+O ugIL 3.7E-8 mgIkg-<lay NA (mgIkg-<lay~1 NA 1.SE-7 mg/kg-day 2.0E-3 mglkg-day 7.4E-S

Cadmium 3..2E+O ugIL 6.6E-B mgIkg-<lay 3.BE-1 (mgIk9-day~1 3E-<l 2.6E-7 mglkg-day S.OE-4 mglkg-day 5.2E-4

Chromium 2.2E+1 ugIL 9.0E-7 mgIkg-<lay NA (mgIk9-day~1 NA 3.6E-6 mg/kg-day 3.0E-3 mglkg-day 1.2E-3

Cobalt 7.5E+O ugiL 1.5E-7 mglkg-day NA (mgIk9-day~1 NA 6.DE-7 mglkg-day 2.DE-2 mglkg-day 3.0E-5

Copper 1.1E+1 ugiL 2.2E-7 mgIkg-<lay NA (mgIk9-day~1 NA B.9E-7 mg/kg-day 4.0E-2 mglkg-day 2.2E-S

Iron 4.DE+4 uglL 8.1E-4 mg/kg-day NA (mgIk9-day~1 NA 3.2E-3 mg/kg-day 3.0E-1 mglkg-day 1.1E-2

Lead 3.7E-l ugIL 7.5E-9 mg/kg-day NA (mgIkg-<lay~1 NA 3.0E-8 mg/kg-day NA mglkg-day NA

Manganese 2.5E+3 ugiL 5.0E-5 mg/kg-day NA (mglkg-day}-1 NA 2.DE4 mglkg-day 1.4E-1 mglkg-day 1.4E-3

Mercury 2.2E-1 ugiL 4.5E-9 mglkg-day NA (mglk9-day~1 NA 1.BE-8 mglkg-day 3.0E-4 mglkg-day 6.0E-5

Molybdenum 3.7E+1 ug/L 7.6E-7 mgfkg-day NA (mglkg-day}-1 NA 3.0E-6 mgIkg-day 5.0E-3 mg/kg-day 6.1E-4
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cenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 7.14

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO AlAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
PotenUal Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk IntakelExposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Nickel 1.6E+1 ugiL 6.5E-8 mglkg-day NA (mglkg-<lay)-1 NA 2.6E-7 mglkg-day 2.0E-2 mgl1<g-day 1.3E-S

Groundwater Industrial Water Industrial Water Dermal Nitrate 7.0E+3 ugiL 1.4E-4 mglkg-day NA (mglkg.(jay)-1 NA S.7E-4 mglkg-day 1.6E+0 mgl1<g-day 3.5E-4

Industrial Use Selenium 1.3E+1 ugiL 2.6E·7 mglkg-day NA (mglkg-day)-1 NA 1.1E-6 mglkg-day S.OE-3 mgl1<g-day 2.1E-4

Silver 1.SE+1 ugiL 1.8E-7 mglkg-day NA (mglkg.(jay)-1 NA 7.3E-7 mglkg-day S.OE-3 mgl1<g-day 1.SE-4

Thallium 9.6E+O ugiL 2.0E-7 mglkg-day NA (mglkg.(jay)-1 NA 7.8E-7 mglkg-day 6.6E-S mgfkg-day 1.2E-2

Vanadium 2.0E+1 ugiL 4.1E-7 mglkg-day NA (mglkg-<lay)-1 NA 1.6E-6 mglkg-day 7.0E-3 mglkg.(jay 2.3E-4

Zinc 1.1E+1 ugiL 1.3E-7 mglkg-day NA (mglkg-<lay)-1 NA S.3E-7 mglkg-day 3.0E-1 mglkg-day 1.8E-6

1,2,4-Trimethylbenzene S.5E+1 ugiL O.OE+O mglkg-day NA (mglkg.(jay)-1 NA O.OE+O mglkg-day 5.0E-2 mgl1<g-day O.OE+O

1,2-Dichloroethane 5.0E+1 ugiL 4.3E-5 mglkg-day 4.7E-2 (mglkg.(jay)-1 2E-6 1.7E-4 mglkg-day 3.0E·2 mgl1<g-day 5.7E-3

1,3,5-Trimethylbenzene 2.9E+1 ugiL O.OE+O mglkg-day NA (mglkg.(jay)-1 NA O.OE+O mglkg-day 5.0E-2 mg/kg-day O.OE+O

Acenaphthene 2.2E+2 ugiL O.OE+O mglkg-day NA (mglkg.(jay)-1 NA O.OE+O mgJkg-day 6.0E-2 mgl1<g-day O.OE+O

Acenaphthylene 8.0E+2 ugiL O.OE+O mglkg-day NA (mglkg-<lay)-1 NA O.OE+O mglkg-day NA mg/kg..cfay NA

Acetone 1.0E+4 uglL 2.2E-4 mg/kg-day NA (mglkg-day)-1 NA 8.7E-4 mglkg-day 1.0E-1 mgl1<g-day 8.7E-3

Anthracene S.9E+1 ugiL O.OE+O mglkg.(jay NA (mglkg.(jay)-1 NA O.OE+O mglkg-day 3.0E-1 mgl1<g-day O.OE+O

Benzo[a]anthracene 2.6E+1 ugiL O.OE+O mglkg-day 1.2E+O (mglkg.(jay)-1 OE+O O.OE+O mglkg-day NA mgfkg..cfay NA

Benzo!ajpyrene 6.0E+1 uglL O.OE+O mglkg-day 1.2E+1 (mglkg-<lay)-1 OE+O O.OE+O mgJkg-day NA mg/kg..cfay NA

Benzo[bjfluoranthene 2.9E+1 ugiL O.OE+O mglkg-day 1.2E+O (mg/kg-day)-1 OE+O O.OE+O mgJkg-day NA mgl1<g-day NA

Benzoig,h,l]perylene 3.7E+1 ugiL O.OE+O mg/kg-day NA (mglkg-<lay)-1 NA O.OE+O mg/kg-day NA mg/kg.day NA

Benzo[k]fluoranthene 1.4E+1 ugiL O.OE+O mglkg-day 1.2E+O (mglkg-<lay)-1 OE+O O.OE+O mglkg-day NA mgl1<g-day NA

Carbon Disulfide 4.8E+O ugiL 1.7E-6 mg/kg-day NA (mg/kg-day)-1 NA 6.6E-6 mglkg-day 1.0E-1 mgl1<g..cfay 6.6E-5

Chrysene 4.3E+1 ugiL O.OE+O mglkg-day 1.2E-1 (mglkg-day)-1 OE+O O.OE+O mglkg-day NA mgl1<g-day NA

Dibenz[a,hjanthracene 3.0E+O ugiL O.OE+O mglkg-day 4.1E+O (mglkg-<lay)-1 OE+O O.OE+O mg/kg-day NA mg/kg..cfay NA

Ethylbenzene B.OE+2 ugiL 8.0E-4 mglkg-day 3.9E-3 (mg/kg-day)-1 3E-6 3.2E-3 mgJkg-day 1.0E-1 mgl1<g-day 3.2E-2

Ruoranthene 2.8E+2 ugiL O.OE+O mglkg.(jay NA (mglkg-<lay)-1 NA O.OE+O mglkg-day 4.0E-2 mgl1<g-day O.OE+O

Fluorene 7.DE+1 ugiL O.OE+O mg/1<g-day NA (mglkg-<lay)-1 NA O.OE+O mg/kg-day 4.0E-2 mgl1<g-day O.OE+O

Indeno(1,2,3-cd)pyrene 4.4E+1 ugiL O.OE+O mglkg-day 1.2E+O (mgIkg-day)-1 OE+O O.OE+O mg/kg-day NA mgl1<g-day NA

Isopropyl benzene 7.4E+o ugiL 4.6E-6 mglkg.(jay NA (mglkg-<lay)-1 NA 1.8E-S mglkg-day 1.oE-1 mgl1<g-day 1.BE-4

Methyl isobutyl ketone 3.5E+O ugiL 2.6E-7 mg/kg-day O.OE+O (mglkg.(jay)-1 OE+O 1.1E-6 mglkg-day 8.0E-2 mgl1<g-day 1.4E-S

Methylene chloride 1.8E+2 ugiL 1.3E-S mgJkg-day 1.4E-2 (mglkg-day)-1 2E-7 S.1E-S mglkg-day 6.0E-2 mg/kg-day 6.5E-4

MTBE 1.9E+1 ugiL 1.5E-6 mg/kg-day 1.8E·3 (mglkg.(jay)-1 3E·9 6.0E-6 mgfkg-day NA mgl1<g-day NA

n-Butylbenzene 1.8E+3 ugiL O.OE+O mglkg-day NA (mglkg-<lay)-1 NA O.OE+O mg/kg-day 4.0E-2 mgl1<g..cfay O.oE+o

n-Propylbenzene 1.1E+1 ugiL O.OE+O mg/kg-day NA (mg/kg-day)-1 NA O.OE+O mglkg-day 4.0E-2 mgl1<g-day O.OE+O

Phenanthrene 2.5E+2 ugiL O.OE+O mg/kg-day NA (mglkg-<lay)-1 NA O.OE+O mg/kg-day NA mgl1<g-day NA

Pyrene 2.0E+2 ugIL O.OE+O mglkg.(jay NA (mglkg-<lay)-1 NA O.OE+O mglkg-day 3.0E-2 mgl1<g-day O.OE+O

Styrene 1.9E+2 ugiL 1.4E-4 mglkg-day NA (mglkg-day)-1 NA 5.6E-4 mglkg-day 2.0E-1 mgl1<g-day 2.8E-3

Toluene 6.2E+2 ugIL 3.9E-4 mglkg-day NA (mglkg-<lay)-1 NA 1.6E-3 mglkg-day 2.0E-1 mgfkg-day 7.BE-3

Xylenes (total) 4.2E+2 ugiL 4.6E-4 mglkg-day NA (mglkg.(jay)-1 NA 1.8E-3 mglkg-day 2.0E-1 mgl1<g-day 9.1E-3

Benzene (500 ft) 4.9E+2 ugiL 1.5E-4 mglkg-day 1.0E-1 (mglkg-day)-1 2E-5 6.0E-4 mglkg-day 3.0E-3 mgfkg-day 2.0E-1

Benzene (725 ft) 3.2E+2 ug/L 9.8E-5 mglkg-day 1.0E-1 (mglkg.(jay)-1 1E-5 3.9E-4 mglkg-day 3.0E-3 mglkg-day 1.3E-1
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cenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 7.14

CAlCULATION OF CHEMICAl CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO AlAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk IntakelExposure Concentration RID/Rte Hazard Quotient

Value Units Value Units Value Units Value Units

Naphthalene (500 tt) 4.2E+3 ugIL 1.3E-3 mg/kg-day NA (mglkg-day}-1 NA 5.1E-3 mglkg-day 2.0E-2 mg/kg-day 2.5E-1

Groundwater Industrial Water Industrial Water Dermal Naphthalene (725 tt) 3.2E+3 ug/L 9.9E-4 mg/kg-day NA (mg/kg-day)-1 NA 3.9E-3 mglkg-day 2.0E-2 mglkg-day 2.0E-1

Industrial Use

Exp. Route Total krig-SOOft I 5.6E-1 I
Exp. Route Total krig-725ft I

4.3E-1

IIIExposure Point Total 5.6E-1

IIExposure Point Total krig-725ft 2E-5 4.3E-1

Exposure Medium Total krig-SOOft 2E-5 5.6E-1

Exposure Medium Total krig.725ft 2E-5 4.3E-1

Work Space Air Work Space Air lnhalatlon 1,2,4-Trimethylbenzene 5.6E-5 mglm3 1.1E-6 mglkg-day NA (mglkg-day)-1 NA 4.4E·6 mglkg-day 1.7E-3 mglkg-day 2.6E-3

1,2-Dichloroethane 6.6E-5 mglm3 1.3E-6 mglkg-day 7.2E-2 (mglkg-day)-1 9E-ll 5.1E-6 mglkg-day 1.4E-3 mglkg-day 3.7E-3

1,3,5-Trimethylbenzene 3.0E-5 mglm3 5.8E-7 mg/kg-day NA (mglkg-day}-1 NA 2.3E-6 mg/kg-day 1.7E-3 mglkg-day 1.4E-3

Acenaphthene 2.0E-4 mg/m3 3.9E-6 mglkg-day NA (mglkg-day)-1 NA 1.5E-5 mglkg-day NA mglkg-day NA

Acetone 9.3E-3 mglm3 1.8E-4 mglkg-day NA (mglkg-day)-l NA 7.2E-4 mglkg-day NA mglkg-day NA

Anthracene 5.3E-5 mglm3 1.0E-8 mglkg-day NA (mglkg-day)-l NA 4.1E-6 mglkg-day NA mglkg-day NA

Benzo[b]ftuoranthene 2.6E-5 mglm3 5.1E-7 mg/kg-day 3.9E-1 (mg/kg-day}-1 2E-7 2.0E-6 mg/kg-day NA mglkg-day NA

Carbon Disulfide 6.2E-6 mglm3 1.2E-7 mg/kg-day NA (mglkg-day)-l NA 4.8E-7 mglkg-day 2.0E-1 mglkg-day 2.4E-6

Chrysene 3.9E-5 mglm3 7.5E-7 mglkg-day 3.9E-2 (mglkg-day)-1 3E-ll 3.0E-8 mg/kg-day NA mglkg-day NA

Ethylbenzene 8.7E-4 mglm3 1.7E-5 mglkg-day 3.9E-3 (mglkg-day)-1 7E-ll 6.7E-5 mglkg-day 2.9E-1 mglkg-day 2.3E-4

Fluorene 6.3E-5 mglm3 1.2E-6 mg/kg-day NA (mglkg-day}-1 NA 4.9E-6 mglkg-day NA mg/kg-day NA

Isopropyl benzene 7.6E-6 mglm3 1.5E-7 mg/kg-day NA (mglkg-day}-1 NA 5.9E-7 mg/kg-day 1.1E-1 mg/kg-day 5.3E-8

Methyl isobutyl ketone 3.3E-6 mglm3 6.4E-8 mg/kg-day O.OHO (mglkg-day)-l OE+O 2.6E-7 mgIkg-day 2.3E-2 mglkg-day 1.1E-5

Methylene chloride 2.6E-4 mglm3 5.0E-6 mg/kg-day 3.5E-3 (mglkg-day}-1 2E-8 2.0E-5 mg/kg-day 8.8E-1 mglkg-day 2.3E-5

MTBE 2.4E-5 mglm3 4.6E-7 mg/kg-day 9.1E-4 (mglkg-day)-1 4E-10 1.8E-6 mg/kg-day 8.6E-' mglkg-day 2.1E-6

n-Butylbenzene 2.0E-3 mg/m3 3.8E-5 mg/kg-day NA (mglkg-day)-l NA 1.5E-4 mglkg-day NA mg/kg-day NA

n-Propylbenzene '.2E-5 mg/m3 2.3E-7 mg/kg-day NA (mglkg-day)-1 NA 9.3E-7 mg/kg-day NA mglkg-day NA

pyrene 1.BE-4 mg/m3 3.5E-6 mglkg-day NA (mg/kg-day}-1 NA 1.4E-S mg/kg-day NA mg/kg-day NA

Styrene 2.1E-4 mg/m3 4.0E-6 mglkg-day NA (mglkg-day)-1 NA 1.6E-5 mg/kg-day 2.9E-1 mglkg-day 5.5E-5

Toluene 7.2E-4 mglm3 1.4E-S mg/kg-day NA (mglkg-day)-l NA 5.6E-5 mg/kg-day 1.'E-' mglkg-day 5.1E-4

Xylenes (total) 5.0E-4 mg/m3 9.7E-6 mglkg-day NA (mglkg-day)-1 NA 3.BE-5 mg/kg-day 2.9E-2 mglkg-day 1.3E-3

Benzene (500 ft) 6.3E-4 mglm3 1.2E-5 mglkg-day 1.0E-1 (mglkg-day}-1 lE-8 4.8E-5 mg/kg-day 1.7E-3 mg/kg-day 2.BE-2

Benzene (725 ft) 4.1E-4 mglm3 7.9E-6 mglkg-day 1.0E-1 (mglkg-day)-1 BE·7 3.2E-5 mgIkg-day 1.7E-3 mglkg-day 1.9E-2

Naphthalene (500 ft) 4.2E-3 mglm3 8.2E-5 mg/kg-day NA (mglkg-day}-1 NA 3.3E-4 mgIkg-day 8.6E-4 mg/kg-day 3.8E-1

Naphthalene (725 ft) 3.3E-3 mg/m3 6.4E-5 mglkg-day NA (mglkg-day)-1 NA 2.5E-4 mg/kg-day B.6E-4 mglkg-day 2.9E-1
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cenario Timeframe: Future

eceptor Population: Landscape Worker

Receptor Age: Adult

TABLE 7.14

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of

Potential Concern
I EPC Cancer Risk Calculations

I Value IUnits t-'n_la~kel~Ex=-pos_u_r·rCo_n~c.::;n=tra_t'_on-l'If-7.=c:-STFI_u_nit-;R-;:'57k:----IValue I Units I Value Units

Cancer Risk

Non-Cancer Hazard Calculations II
IntakelExposure Concentration I RfD/RfC IHazard Quotient

Value Units Value Units

Groundwater Work Space Air Work Space Air Exp. Route Total

Industrial Use Exp. Route Total

Exposure Point Total krig. 500 ft

Exposure Point Total krig-725ft

Exposure Medium Total krig - 500ft

Exposure Medium Total krig -725ft

Medium Total krig-500ft

Medium Total krig·725ft

krig·500ft

krig-725ft

2E-6

1E-6

2E-6

1E-6

2E-6

1E-6

3E-5

2E-5

4.2E-1

3.2E-1

4.2E-1

3.2E-1

4.2E-1

3.2E-1

9.7E-1

7.5E-1

Total of Receptor Risks Across All Media 3E-3

Total of Receptor Risks Across All Media 3E-3
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Scenario Timeframe: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Child I Age-Adjusted Adult

TABLE 7.15

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

,.,.,

Value Units 1-1.:.."ta:::.k7:~':;a~::"'u':='U:::".i-Co="7:~':"n~:,:,::::.tiO::"'"+:-;va-:,u.::~.::8FT/':''U".:..i1-:::"~::-i~s---l

Medium Exposure Medium Exposure Point Exposure Route Chemical of

Potential Concern

EPC Cancer Risk Calculations Norl--Cancer Hazard Calculations

Cancer Risk 1I-'.:.."ta:::.k7:~-:a~u.:..x,:=,u.:..,ei-c.:..o':""7:~':"n~t.:..t:a.:..ti::"'O"+:-;v-:alu_e::...RfDr-IR-:~':-"-:its----l Hazard Quotient

So~ Vapor Indoor Air Indoor Air Air Inhalation Chloroform 2.8E-3 ug/m3 6E-9 8.9E-6

Ethylbenzene 7.1E-2 uglm3 3E-ll 3.4E-S

m,p-Xylene 5.5E-2 uglm3 NA 5.2E-4

Naphthalene 6.5E-2 ug/m3 NA 6.9E-3

Tetrachloroethane (peE) 1.7E-3 ug/m3 4E-9 4.7E-S

Trichloroethene 3.6E·3 uglm3 3E-9 5.7E-6

Alameda Annex Benzene (Alameda Annex) 9.9E·2 uglm3 1E-ll 1.6E-3

Alameda Point - Site 25 Benzene (Alameda Point· Sile 25) 3.7E-4 uglm3 4E-9 6.0E-6

Alameda Point - Site 30 Benzene (Alameda Point - Site 30) 5.7E-4 uglm3 7E·9 9.2E-6

Alameda Point· Site 31 Benzene (Alameda Point - Site 31) 2.9E-4 uglm3 3E-9 4.6E-6

Exp. Route Total (Alameda Annex) 1E-6 9.1E-3

Exp. Route Total (Alameda Point· Site 25) 5E-ll 7.6E-3

Exp. Route Total (Alameda Point· Site 30) 5E-ll 7.6E·3

Exp. Route Total (Alameda Point· Site 31) 5E-ll 7.6E-3

Exposure Point Total (Alameda Annex) 1E-ll 9.1E-3

Exposure Point Total (Alameda Point· Site 25) 5E-ll 7.6E-3

Exposure Point Total (Alameda Point - Site 30) 5E-ll 7.6E-3

Exposure Point Total (Alameda Point- Site 31) 5E-ll 7.6E·3

Exposure Medium Total (Alameda Annex) 1E-ll 9.1E-3

Exposure Medium Total (Alameda Point - Site 25) 5E-ll 7.6E·3

Exposure Medium Total (Alameda Point - Site 30) 5E-ll 7.6E-3

Exposure Medium Total (Alameda Point- Site 31) 5E-ll 7.6E-3

Medium Tolal (Alameda Annex) 1E-6 9.1E-3

Medium Tolal Alameda Point - Site 25) 5E-ll 7.6E-3

Medium Tolal Alameda Point - Site 30) 5E-ll 7.6E·3

Medium Tolal Alameda Point· Sile 31) 5E-ll 7.6E-3

Groundwater Indoor Air Indoor Air Air Inhalation 1,2,4-Trimelhylbenzene 6.0E-2 uglm3 NA 7.9E-4

1.2·Dichloroethane 1.9E·2 uglm3 2E-7 3.8E-3

1,3,5-Trimelhylbenzene 3.2E-2 uglm3 NA 9.7E-3

Acetone 2.9E-1 uglm3 NA 7.9E-4

Carbon disulfide 6.0E-2 uglm3 NA 7.1E-5

Ethylbenzene 1.6E+O uglm3 7E·7 7.5E-4

Isopropyl benzene 1.7E-2 uglm3 NA 4.1E·5

Methyl isobutyl ketone 4.9E-3 uglm3 NA 1.7E-5

Methylene chloride 1.6E-1 uglm3 lE-ll 3.9E-4

MTSE 7.3E-3 uglm3 8E-10 B.lE-7
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TABLE 7.15

CALCULATION OF CHEMiCAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 CENTRAl.. EXPOSURE

FISCO ALAMEDA FACILllY/ANNEX SITE

Scenario Timeframe: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Child / Age-Adjusted Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfDlRfC Hazard Quotient

Value Units Value Units Value Units Value Units

Naphthalene 2.1E+0 ug/m3 NA 2.2E-1

Groundwater Indoor Air Indoor Air Air Inhalation n-Butylbenzene 5.5E+0 ug/m3 NA 3.8E-2

n-Propylbenzene NA ug/m3 NA NA

Styrene 1.2E-1 ug/m3 NA 1.3E-4

Toluene 1.2E+0 ug/m3 NA 3.9E-3

Xylenes (total) 6.0E-1 ug/m3 NA B.2E-4

Benzene (500 ft) 9.1E-1 ug/m3 1E-S 1.SE-2

Benzene (72S ft) 5.9E-1 ug/m3 7E-8 9.SE-3

IExp. Route Total I krig-SOOft 1E-S 2.9E-1

Exp. RoUle Total II krig·725ft 2.9E-1

Exposure Point Total krig-SOOft 2.9E-1

Exposure Point Total krig.72Sft 2.9E-1

Exposure Medium Total krig-500ft 1E-S 2.9E-1

Exposure Medium Total krig - 725 ft BE-8 2.9E-1

Medium Total krig-SOOft 1E-S 2.9E-1

Medium Total krig-72Sft BE-8 2.9E-1

Groundwater1 Potable Water Potable Water Ingestion Aluminum 1.4E+3 ugiL 4.7E-3 mg/kg-day NA (mglkg-day)-1 NA 4.5E-2 mg/kg-day 1.0E+0 mg/kg-day 4.5E-2

Potable Use Antimony 4.BE-1 ugIL 1.6E-6 mg/kg-day NA (mglkg-day)-1 NA 1.SE-S mg/kg-day 4.0E-4 mg/kg-day 3.BE-2

Arsenic 2.2E+1 ugiL 7.3E-S mg/kg-day 9.SE+0 (mglkg-day)-1 7E-4 7.0E-4 mg/kg-day 3.0E-4 mg/kg-day 2.3E+0

Barium 2.0E+3 ugIL 6.5E-3 mg/kg-day NA (mglkg-day)-1 NA 6.3E-2 mg/kg-day 7.0E-2 mg/kg-day 8.9E-1

Beryllium 1.8E+0 ugiL 6.1E-6 mg/kg-day NA (mglkg-day)-1 NA 5.8E-5 mg/kg-day 2.0E-3 mg/kg-day 2.9E-2

Cadmium 3.2E+0 ugiL 1.1E-S mg/kg-day 3.8E-1 (mglkg-day)-1 4E-8 1.0E-4 mg/kg-day S.OE-4 mg/kg-day 2.1E-1

Chromium 2.2E+1 ugiL 7.3E-S mg/kg-day NA (mglkg-day)-1 NA 7.0E-4 mg/kg-day 3.0E-3 mg/kg-day 2.3E-1

Cobalt 7.5E+0 ug/L 2.SE-5 mg/kg-day NA (mglkg-day)-1 NA 2.4E-4 mg/kg-day 2.0E-2 mg/kg-day 1.2E-2

Copper 1.1E+1 ugiL 3.7E-S mg/kg-day NA (mglkg-day)-1 NA 3.SE-4 mg/kg-day 4.0E-2 mg/kg-day B.BE-3

Iron 4.0E+4 uglL 1.3E-1 mg/kg-day NA (mglkg-day)-1 NA 1.3E+0 mg/kg-day 3.0E-1 mg/kg-day 4.2E+0

Lead 3.7E-1 uglL 1.2E-8 mg/kg-day NA (mg/kg-day)-1 NA 1.2E-5 mg/kg-day NA mg/kg-day NA

Manganese 2.SE+3 ugiL 8.2E-3 mg/kg-day NA (mg/kg-day)-1 NA 7.9E-2 mg/kg-day 1.4E-1 mg/kg-day S.6E-1

Mercury 2.2E-1 ugiL 7.4E-7 mg/kg-day NA (mg/kg-day)-1 NA 7.1E-6 mglkg-day 3.0E-4 mg/kg-day 2.4E-2

Molybdenum 3.7E+1 ugiL 1.2E-4 mg/kg-day NA (mg/kg-day)-1 NA 1.2E-3 mglkg-day S.OE-3 mglkg-day 2.4E-1

Nickel 1.6E+1 ugiL S.3E-S mg/kg-day NA (mglkg-day)-1 NA 5.1E-4 mg/kg-day 2.0E-2 mg/kg-day 2.6E-2

Nitrate 7.0E+3 uglL 2.3E-2 mg/kg-day NA (mg/kg-day)-1 NA 2.2E-1 mg/kg-day 1.6E+0 mg/kg-day 1.4E-1

Selenium 1.3E+1 ugiL 4.3E-S mg/kg-day NA (mg/kg-day)-1 NA 4.2E-4 mg/kg-day 5.0E-3 mg/kg-day B.3E-2

Silver 1.SE+1 uglL 5.0E-5 mg/kg-day NA (mg/kg-day)-1 NA 4.8E-4 mg/kg-day 5.0E-3 mg/kg-day 9.6E-2

Thallium 9.6E+0 ugiL 3.2E-S mg/kg-day NA (mglkg-day)-1 NA 3.1E-4 mg/kg-day 6.6E-S mg/kg-day 4.7E+0

Vanadium 2.0E+1 ugIL 6.7E-5 mg/kg-day NA (mglkg-day)-1 NA 6.4E-4 mg/kg-day 7.0E-3 mg/kg-day 9.1E-2

Zinc 1.1E+1 ugiL 3.7E-S mg/kg-day NA (mglkg-day)-1 NA 3.SE-4 mg/kg-day 3.0E-1 mg/kg-day 1.2E-3
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Scenario Timeframe: CurrentfFuture

TABLE 7.15

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILlTYfANNEX SITE

", ./

Receptor Population: On-Site Resident

Receptor Age: Child I Age-Adjusted Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfDlRfC Hazard Quotient

Value Units Value Units Value Units Value Units

1,2.4-Trimelhylbenzene 5.5E+1 ugiL 1.8E-4 mgJkg-day NA (mglkg-day}-l NA 1.8E-3 mglkg-day 5.0E-2 mglkg-day 3.5E-2

Groundwaterl Potable Water Potable Water Ingestion 1,2·0ichloroethane 5.0E+1 ugiL 1.7E-4 mg/kg-day 4.7E·2 (mglkg-day)-1 8E-6 1.6E-3 mglkg.day 3.0E-2 mglkg-day 5.3E-2

Potable Use 1,3,~Trimelhylbenzene 2.9E+1 ugiL 9.5E-5 mg/kg-day NA (mglkg-day)-1 NA 9.3E-4 mglkg.day 5.0E-2 mglkg.day 1.9E-2

Acenaphthene 2.2E+2 ugiL 7.3E-4 mg/kg-day NA (mglkg-day}-l NA 7.0E-3 mglkg.day 6.0E-2 mglkg.day 1.2E-1

Acenaphthylene 8.0E+2 ugiL 2.7E-3 mglkg-day NA (mglkg-day}-l NA 2.6E-2 mglkg.day NA mglkg-day NA

Acetone 1.0E+4 ugiL 3.3E-2 mg/kg-day NA (mglkg-day}-1 NA 3.2E-1 mglkg.day 1.0E-1 mglkg.day 3.2E+0

Anthracene 5.9E+1 uglL 2.0E-4 mglkg-day NA (mglkg-day)-1 NA 1.9E-3 mgIkg-day 3.0E-1 mglkg-day 6.3E-3

Benzo{ajanthracene 2.6E+1 ug/l 8.6E-5 mglkg.day 1.2E+D (mglkg-day)-1 1E-4 8.3E-4 mg/kg-day NA mglkg-day NA

Benzo(ajpyrene 6.0E+1 uglL 2.0E-4 mglkg-day 1.2E+1 (mglkg-day}-l 2E-3 1.9E·3 mglkg-day NA mglkg-day NA

Benzo[bjfluoranthene 2.9E+1 ugiL 9.6E-5 mglkg-day 1.2E+D (mglkg.day)-1 1E-4 9.3E-4 mglkg-day NA mglkg-day NA

Benzo[g,h,ljperyiene 3.7E+1 uglL 1.2E-4 mglkg-day NA (mgfkg.day)-1 NA 1.2E-3 mglkg-day NA mglkg-day NA

Benzo[kjfluoranthene 1.4E+1 ug/l 4.7E-5 mglkg-day 1.2E+O (mglkg-day}-l 6E-5 4.5E-4 mg/kg-day NA mglkg-day NA

Carbon Disulfide 4.8E+O ugiL 1.6E-5 mglkg-day NA (mglkg-day)-1 NA 1.5E-4 mglkg-day 1.0E-1 mgfkg-day 1.5E-3

Chrysene 4.3E+1 uglL 1.4E-4 mglkg-day 1.2E-1 (mglkg-day}-l 2E-5 1.4E-3 mglkg-day NA mglkg-day NA

Dibenz(a,hlanthracene 3.0E+O ugiL 1.0E-5 mglkg-day 4.1E+O (mglkg-day}-l 4E-5 9.6E-5 mglkg-day NA mglkg-day NA

Elhylbenzene 8.DE+2 ugiL 2.7E-3 mglkg-day 3.9E-3 (mglkg-day)-1 1E-5 2.6E-2 mgfkg-day 1.0E-1 mglkg-day 2.6E-1

Fluoranthene 2.8E+2 ugiL 9.3E-4 mg/kg-day NA (mglkg-day)-1 NA 8.9E-3 mglkg-day 4.0E-2 mgfkg-day 2.2E-1

Fluorene 7.DE+1 uglL 2.3E-4 mglkg-day NA (mglkg-day}-l NA 2.2E-3 mglkg-day 4.0E-2 mglkg-day 5.6E-2

Indeno(1,2,3-cd)pyrene 4.4E+1 ugiL 1.5E-4 mg/kg-day 1.2E+O (mgfkg-day)-1 2E-4 1.4E-3 mglkg-day NA mglkg-day NA

Isopropyl benzene 7.4E+0 ugiL 2.5E-5 mg/kg-day NA (mglkg-day}-l NA 2.4E-4 mglkg-day 1.0E·1 mgfkg-day 2.4E-3

Methyl isobutyl ketone 3.5E+0 ugiL 1.2E-5 mg/kg-day O.OE+D (mglkg-day)-1 OE+D 1.1E-4 mglkg-day 8.0E-2 mgfkg-day 1.4E-3

Methylene chloride 1.8E+2 ugiL 6.0E-4 mg/kg-day 1.4E-2 (mglkg-day}-l 8E-6 5.BE-3 mglkg-day 6.0E-2 mgfkg-day 9.6E-2

MTBE 1.9E+1 ugiL 6.3E-5 mglkg-day 1.8E-3 (mglkg-day}-l 1E-7 6.1E-4 mgfkg-day NA mglkg-day NA

n-Butylbenzene 1.8E+3 ugiL 6.0E-3 mglkg-day NA (mglkg-daYH NA 5.BE-2 mglkg.day 4.0E-2 mg/kg-day 1.4E+0

n-Propylbenzene 1.1E+1 ugiL 3.7E-5 mg/kg-day NA (mg/kg-day}-l NA 3.5E-4 mglkg-day 4.0E-2 mg/kg-day 8.8E-3

Phenanthrene 2.5E+2 ugiL 8.3E-4 mg/kg-day NA (mglkg-day)-1 NA 8.0E-3 mgfkg.day NA mg/kg-day NA

Pyrena 2.0E+2 ugiL 6.7E-4 mglkg-day NA (mglkg-day)-1 NA 6.4E-3 mglkg-day 3.0E-2 mglkg-day 2.1E-1

Styrene 1.9E+2 ugiL 6.2E-4 mg/kg-day NA (mglkg-day}-l NA 5.9E-3 mgfkg-day 2.0E-1 mg/kg-day 3.0E-2

Toluene 6.2E+2 ugiL 2.1E-3 mgfkg-day NA (mg/kg-day}-l NA 2.0E-2 mglkg-day 2.0E-1 mg/kg-day 9.9E-2

Xytenes (total) 4.2E+2 uglL 1.4E-3 mglkg-day NA (mg/kg-day}-l NA 1.4E-2 mglkg-day 2.0E-1 mg/kg-day 6.8E-2

Benzene (500 tt) 4.9E+2 ugiL 1.6E-3 mg/kg-day 1.0E-1 (mg/kg-day}-l 2E-4 1.6E·2 mgfkg-<iay 3.0E-3 mg/kg-day 5.3E+0

Benzene (725 tt) 3.2E+2 ugiL 1.1E-3 mg/kg-day 1.0E-1 (mglkg-day)-1 1E-4 1.0E-2 mgfkg-day 3.0E-3 mg/kg-day 3.4E+0

Naphthalene (500 ttl 4.2E+3 ugiL 1.4E-2 mgfkg-day NA (mg/kg-day}-1 NA 1.3E-1 mglkg-day 2.0E-2 mglkg-day 6.7E+O

Naphthalene (725 tt) 3.2E+3 ugiL 1.1E-2 mglkg-day NA (mg/kg-day)-1 NA 1.0E-1 mgfkg-day 2.0E-2 mglkg-day 5.2E+0

Exp. Route Total krig-500ft 4E-3 3.2E+1

I Exp. Route Total I krig-725ft I II 4E-3 II I 2.BE+1 I
Exposure Point Total krig-500ft I II 4E-3 U I 3.2E+1

Exposure Point Total krig. 725 ft I II 4E-3 n I 2.BE+1
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Scenario Timeframe: CurrentlFuture

Receptor Population: On-Site Resident

Receptor Age: Child I Age-Adjusled Adult

TABLE 7.15

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FAC1L1TYfANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of I EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration I CSF/Unit Risk Cancer Risk Intake/Exposure Concentration I RfDlRfC Hazard Quotient

Value I Units I Value I Units Value I Units I Value I Units

Exposure Medium Total krig- 500ft 4E-3 2.BE+1

Exposure Medium Total krig- 725ft 4E-3 3.2E+1

Groundwater1 IlldoorAir Indoor Air Air Inhalation 1,2,4-Trimethylbenzene 5.5E+1 ugiL 1.0E-3 rngIkg-day NA (mglkg-day)-1 NA 9.8E-3 mglkg-day 1.7E-3 mglkg-day 5.BE+O

Potable Use 1,2-Dichloroethane 5.0E+1 ugiL 9.1E-4 mg/kg-day 7.2E-2 (mglkg-day)-1 7E-5 8.9E-3 mglkg-day 1.4E-3 mglkg-day 6.3E+0

1,3,5-Trimethylbenzene 2.9E+1 ugiL S.3E-4 mglkg-day NA (mglkg-day)-1 NA 5.2E-3 mglkg-<iay 1.7E-3 mglkg-day 3.0E+O

Acenaphthene 2.2E+2 uglL 4.0E-3 mglkg-day NA (mglkg-day)-1 NA 3.9E-2 mglkg-day NA mglkg-day NA

Acetone 1.0E+4 ugiL 1.8E-1 mglkg-day NA (mglkg-day)-1 NA 1.8E+O mglkg-day NA mglkg-day NA

Anthracene 5.9E+1 uglL 1.1E-3 mglkg-day NA (mglkg-day)-1 NA 1.0E-2 mglkg-day NA mglkg-day NA

BenzolbJfluoranthene 2.9E+1 ug/L 5.3E-4 mg/kg-day 3.9E-1 (mglkg-day)-1 2E-4 5.2E-3 mglkg-day NA mglkg-day NA

Carbon Disulfide 4.BE+O ugiL 8.7E-S mg/kg-day NA (mglkg-day)-1 NA B.5E-4 mglkg-day 2.0E-1 mglkg-day 4.3E-3

Chrysene 4.3E+1 ugiL 7.8E-4 mglkg-day 3.9E-2 (mglkg-day)-1 3E-S 7.6E-3 mglkg-day NA mglkg-day NA

Ethylbenzene 8.0E+2 ugIL 1.5E-2 mg/kg-day 3.9E-3 (mglkg-day)-1 6E-5 1.4E-1 mglkg-day 2.9E-1 mglkg-day 4.9E-1

Fluorene 7.0E+1 ugiL 1.3E-3 mglkg-day NA (mglkg-day)-1 NA 1.2E-2 mglkg-day NA mglkg-day NA

Isopropyl benzene 7.4E+O ugiL 1.3E-4 mglkg-day NA (mglkg-day)-1 NA 1.3E-3 mglkg-day 1.1E-1 mglkg-day 1.2E-2

Methyl isobutyl ketone 3.5E+O ugiL 6.4E-5 mglkg-day O.OE+O (mglkg-day)-1 OE+O 6.2E-4 mglkg-day 2.3E-2 mglkg-day 2.7E-2

Methylene chloride 1.8E+2 ugiL 3.3E-3 mglkg-day 3.5E-3 (mglkg-day)-1 1E-5 3.2E-2 mglkg-<iay 8.6E-1 mg/kg-day 3.7E-2

MTBE 1.9E+1 ugiL 3.SE-4 mglkg-day 9.1E-4 (mglkg-day)-1 3E-7 3.4E-3 mglkg-day B.6E-1 mglkg-day 3.9E-3

n-Butylbenzene 1.8E+3 ug/L 3.3E-2 mglkg-day NA (mglkg-day)-1 NA 3.2E-1 mglkg-day NA mg/kg-day NA

n-Propylbenzene 1.1E+1 ugiL 2.0E-4 mglkg-day NA (mglkg-day)-1 NA 2.0E-3 mg/kg-day NA mgIkg-dRy NA

Pyrene 2.0E+2 ug/L 3.6E-3 mglkg-day NA (mglkg-day)-1 NA 3.6E-2 mg/kg-day NA mg/kg-day NA

Slyn>ne 1.9E+2 ugiL 3.4E-3 mglkg-day NA (mglkg-day)-1 NA 3.3E-2 mg/kg-day 2.9E-1 mgIkg-day 1.1E-1

Toluene 6.2E+2 ugiL 1.1E-2 mglkg-day NA (mglkg-day)-1 NA 1.1E-1 mglkg-day 1.1E-1 mg/kg-day 1.0E+O

Xylenes (total) 4.2E+2 ugiL 7.7E-3 mgJkg-day NA (mglkg-day)-1 NA 7.5E-2 mglkg-day 2.9E-2 mg/kg-day 2.6E+O

Benzene (SOD ft) 4.9E+2 ugiL 9.0E-3 mglkg-day 1.0E-l (mg/kg-day)-1 9E-4 8.8E-2 mg/kg-day 3.0E-3 mg/kg-day 2.9E+1

Benzene (725 ft) 3.2E+2 uglL 5.9E-3 mglkg-day 1.0E-1 (mglkg-day)-1 6E-4 5.7E-2 mglkg-day 3.0E-3 mgIkg-day 1.9E+1

Naphthalene (500 ftl 4.2E+3 ugiL 2.7E-3 mglkg-day NA (mglkg-day)-1 NA 7.3E-2 mglkg-day 2.0E-2 mg/kg-day 3.7E+0

Naphthalene (725 fl) 3.2E+3 ugiL 2.1E-3 mglkg-day NA (mglkg-day)-1 NA S.7E-2 mglkg-day 2.0E-2 mglkg-day 2.8E+0

I Exp. Route Total I krig -500ft 1E-3 5.2E+1

IExp. Roula Tolal II krig-725ft I I 1E-3 4.1E+1

Exposure Point Total krig- 500ft 1E-3 5.2E+1

Exposure Point Total krig-725ft 1E-3 4.1E+1

Exposure Medium Tolal krig-500ft 1E-3 5.2E+1

Exposure Medium Total krig - 725 ft 1E-3 4.1E+1

Medium Total krig - 500 ft 5E-3 B.1E+1

Medium Total krig - 725 ft 5E-3 7.3E+1

Current Receptor Total (Inhalation via Soil Vapor) Alameda Annex lE-6 9.1E-3

Current Receptor Total (Inhalation via Soil Vapor) Alameda Point - Site 25 5E-8 7.6E-3
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Scenario Timeframe: CurrentlFuture

Receptor Population: On-Site Resident

Receptor Age: Child I Age-Adjusted Adult

'. ../

TABLE 7.15

CALCULATION OF CHEMICAL CANCER RISKS AND NON-GANCER HAZARDS

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACIUlY/ANNEX SITE

Medium I Exposure Medium I Exposure Point IExposure Rou'e I Chemical of

Potential Concern

I EPC I Cancer Risk Calculations Non-Cancer Hazard Calculations

I
Value I Units • Intake/Exposure Concentration I CSF/Unit Risk I Cancer Risk F'"la::;k",e:.:'E::;xpo=su::;,e...c::;o=":::ce=""",a='io","'-!dl--:c-,--::;RfDT'-IR",fC:""'---I Hazard Quotient

I Value I Units I Value I Units I Value I Units I Value I Units

Current Receptor Total (Inhalation via Soil Vapor) Alameda Point - Site 30 II 5E-8

Current Receptor Total (Inhalation via Soil Vapor) Alameda Point - Site 31 I 5E-8

7.6E-3

7.6E-3

1 _ Groundwater potable use is a future use scenario.

Table7-10_Tier2_Residenl.xls

Current Receptor Total (Inhalatk)n via Groundwater) krig - 500 ft

Current Receptor Total (Inhalat;on via Groundwater) krig -725 ft

Future Receptor Total (Potable Water Use (krig - SOD It) + Inhalation via Sojl Vapor (Alameda Annex»

Future Receptor Total (Potable Water Use (krig - SOD It) + Inhalation via Soil Vapor (Alameda Point - Site 25))

Future Receptor Total (Potable Water Use (krig - 500 It) + Inhalation via Soil Vapor (Alameda Point - Site 30))

Future Receptor Total (Potable Water Use (krig - SOD ft) + Inhalation via Soil Vapor (Alameda Point - Site 31))

Future Receptor Total (Potable Water Use (krig - 725 It) + Inhalation via Soil Vapor (Alameda Annex»)

Future Receptor Total (Potable Water Use (krig - 725 It) + Inhalat;on via Soil Vapor (Alameda Point - Site 25))

Future Receptor Total (Potable Water Use (krig - 725 ft) + Inhalation via Soil Vapor (Alameda Point - Site 30))

Future Receptor Total (Potable Water Use (krig - 725 ft) + tnhalat;on via Soil Vapor (Alameda Point - Site 31»

Future Receptor Total (Potable Water Use + Inhalation via Groundwater) krig. 500 ft

Future Receptor Total (Potable Water Use + Inhalation via Groundwater) krig - 725 ft
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1E-5

BE-6

5E-3

5E-3

5E-3

5E-3

5E-3

5E-3

5E-3

5E-3

5E-3

2.9E-1

2.9E-1

8.1E+1

8.1E+1

8.1E+1

8.1E+1

7.3E+1

7.3E+1

7.3E+1

7.3E+1

8.1E+1

7.3E+1



TABLE 7.16

CALCUlATION OF CHEMiCAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO AlAMEDA FACILITY/ANNEX SITE

cenarlo Tlmeframe: Current/Future

eceptor Population: On-Site Resident

Receptor Age: Child I Age-Adjusted Adull

Value Units l~n"ta"kel7:":Ex.:.pos=ur",e,:c"onc:c-:,en"tr.:.at",iO+=.:.C.:.SFTi.:.Un_il"7R:-,is::-k_--I
Value Units Value Units

Medium Exposure Medium Exposure Point Exposure Route Chemical of

Potential Concern

EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Cancer Risk l~n.:.ta",ke:.,iE:,x;::.po.:.s.:.ur..:,e,:c.:.onc:ce-:,n",tr.:.at.:.iO+=-:R"flJTi"RfC":':-,,--1Hazard Quotient

Value Units Value Units

Medium Tolal (Alameda Annex)

Medium Tolal (Alameda Point - Site 25)

Exposure Medium Total (Alameda Annex)

Exposure Medium Total (Alameda Point· Sile 31)

6E-9 B.9E-6

3E-ll 3.4E-5

NA 5.2E-4

NA 6.9E-3

4E-9 4.7E-5

3E-9 5.7E-6

1E-6 1.6E-3

4E-9 6.0E-6

7E-9 9.2E-6

3E-9 4.6E-ll

lE-ll I 9.1E-3

5E-8 II 7.6E-3

I 5E-8 II 7.6E-3

8B 7.6E-3

lE-ll 9.1E-3

5E-8 7.6E-3

5E-8 7.6E-3

5E-8 7.6E-3

lE-6 9.1E-3

5E-B 7.6E-3

5E-B 7.6E-3

5E-ll 7.6E-3

lE-6 9.1E-3

5E-8 7.6E-3

5E-8 7.6E-3

5E-ll 7.6E-3

NA 7.9E-4

2E-7 3.5E-3

NA 9.7E-3

NA 7.9E-4

NA 7.1E-5

7E-7 7.5E-4

NA 4.1E-5

NA 1.7E-5

7E-B 3.9E-4

BE-l0 B.7E-7

uglm3

ug/m3

uglm3

uglm3

ug/m3

uglm3

uglm3

uglm3

ug/m3

ug/m3

ug/m3

ug/m3

uglm3

ug/m3

9.9E-2

3.7E-4

5.7E-4

2.9E-4

2.8E-3 uglm3

7.1E-2 uglm3

S.5E-2 uglm3

6.5E-2 uglm3

1.7E-3 uglm3

3.6E-3 uglm3

6.0E-2

1.9E-2

3.2E-2

2.9E-1

6.0E-2

1.6E+O

1.7E-2

4.9E-3

1.6E·1

7.3E·3

1,2,4-Trimethylbenzene

1,2-Dichloroethane

1,3,5-Trimethylbenzene

Acetone

Carbon disulfide

Ethylbenzene

Isopropyl benzene

Methyl isobutyl ketone

Methylene chloride

MTBE

(Alameda Annex)

Chloroform

Ethylbenzene

m,p-Xylene

Naphthalene

Tetrachloroethene (PCE)

Trichloroethene

(Alameda Point - Site 30)

(Alameda Point - Site 25)

(Alameda Point - Site 31)

Benzene (Alameda Annex)

Benzene (Alameda Point - Site 25)

Benzene (Alameda Point - Site 30)

Benzene (Alameda Point· Site 31)

Aw Inhalation

Air Inhalation

Exp. Route Total

Exp. Route Total

Exp. Route Total

Exp. Route Total

(Alameda Annex)

Alameda Point - Site 30)

Alameda Point - Site 25)

Alameda Point - SlIe 31)

Indoor Air

Alameda Annex

Alameda Point - Sile 25

Alameda Point - Sile 30

Alameda Point - Site 31

Indoor Air

Exposure Point Total

Exposure Point Total

Exposure Point Total

Exposure Point Total

Indoor Air

Indoor Air

Soil Vapor

Exposure Medium Total (Alameda Point - Site 30)

Exposure Medium Total (Alameda Point - Site 25)

Medium Tolal (Alameda Point - Site 31)

Medium Tolal I(Alameda Point - Site 30)

Groundwater
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cenario Timeframe: CurrenVFuture

Receptor Population: On-Site Resident

Receptor Age: Child I Age-Adjusted Adult

TABLE 7.16

CALCULATION OF CHEMICAL CANCER RISKS AND NON-GANCER HAZARDS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACllITYfANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculatkms

Potential Concern Value Units ntakefExposure Concentratio CSFfUnit Risk Cancer Risk ntakefExposure Concentratio RfDlRfC Hazard Quotient

Value Units Value Units Value Units Value Units

Naphthalene 2.1E+0 uglm3 NA 2.2E-1

Groundwater IncloorAir IncloorAir Air Inhalation n-Butylbenzene 5.5E+0 uglm3 NA 3.8E-2

n-Propytbenzene NA ugfm3 NA NA

Styrene 1.2E-1 ugfm3 NA 1.3E-4

Toluene 1.2E+0 uglm3 NA 3.9E-3

Xylenes (total) 6.0E-1 uglm3 NA 8.2E-4

Benzene (500 ft) 9.1E-1 uglm3 1E-5 1.5E-2

Benzene (725 ft) 5.9E-1 uglm3 7E-6 9.5E-3

Exp. Route Total krig- 500ft 1E-5 2.9E-1

Exp. Route Total krig-725ft I 8E-6 2.9E-1

Exposure Point Total kn9 -500 ft

~~
2.9E-1

Exposure Point Total krig-725ft

mExposure Medium Total krig- 500ft 2.9E-

Exposure Medium Total krig- 725ft

tit:
2.9E-

Medium Total krig -500ft

Medium Total krig·725ft

Grounclwater' Potable Water Potable Water Ingestion Aluminum 1.4E+3 "giL 2.1E-2 mglkg-day NA (mglkg-day)-1 NA 8.9E-2 mgfkg-day 1.0E+0 mglkg-day 8.9E-2

Potable Use Antimony 4.8E-1 "giL 7. 1E-6 mglkg-day NA (mgfkg-day)-1 NA 3.1E-5 mglkg-day 4.0E-4 mglkg-day 7.7E-2

Arsenic 2.2E+1 ugIL 3.3E-4 mglkg-day 9.5E+O (mgfkg-day)-1 3E-3 1.4E-3 mglkg-day 3.0E-4 mglkg-day 4.7E+O

Barium 2.0E+3 "giL 2.9E-2 mglkg-day NA (mgfkg-day)-1 NA 1.3E-1 mglkg-day 7.0E-2 mglkg-day 1.8E+O

Beryllium 1.8E+O "giL 2.7E-5 mglkg-day NA (mgfkg-day)-1 NA 1.2E-4 mglkg-day 2.0E-3 mglkg-day 5.BE-2

Cadmium 3.2E+O uglL 4.8E-5 mg/kg-day 3.6E-1 (mgfkg-day)-1 2E-5 2.1E-4 mglkg-day 5.0E-4 mglkg-day 4.1E-1

Chromium 2.2E+1 "giL 3.3E-4 mgJkg-day NA (mgfkg-day)-1 NA 1.4E-3 mgfkg-day 3.0E-3 mglkg-day 4.7E-1

Coball 7.5E+O uglL 1.1E-4 mglkg-day NA (mgfkg-day)-1 NA 4.8E-4 mgJkg-day 2.0E-2 mglkg-day 2.4E-2

Copper 1.1E+1 uglL 1.6E-4 mglkg-day NA (mgfkg-day)-1 NA 7.0E-4 mgJkg-day 4.0E-2 mglkg-day 1.8E-2

Iron 4.0E+4 "giL 5.9E-1 mg/kg-day NA (mgfkg-day)-1 NA 2.5E+O mglkg-day 3.0E-1 mglkg-day 6.5E+O

Lead 3.7E-1 "giL 5.5E-6 mg/kg-day NA (mglkg-day)-1 NA 2.4E-5 mglkg-day NA mglkg-day NA

Manganese 2.5E+3 "giL 3.7E-2 mg/kg-day NA (mg/kg-day)-1 NA 1.6E-1 mg/kg-day 1.4E-1 mglkg-day 1.1E+O

Mercury 2.2E-1 uglL 3.3E-6 mglkg-day NA (mglkg-day)-1 NA 1.4E-5 mglkg-day 3.0E-4 mglkg-day 4.7E-2

Molybdenum 3.7E+1 "gil 5.6E-4 mgJkg-day NA (mgfkg-day)-1 NA 2.4E-3 mgfkg-day 5.0E-3 mglkg-day 4.6E-1

Nickel 1.6E+1 uglL 2.4E-4 mg/kg-day NA (mglkg-day)-1 NA 1.0E-3 mglkg-day 2.0E-2 mglkg-day 5.1E-2

Nitrate 7.0E+3 uglL 1.0E-1 mg/kg-day NA (mglkg-day)-1 NA 4.5E-1 mglkg-day 1.6E+0 mglkg-day 2.8E-1

Selenium 1.3E+1 uglL 1.9E-4 mg/kg-day NA (mglkg-day)-1 NA 8.3E-4 mgfkg-clay 5.0E-3 mg/kg-day 1.7E-1

Silver 1.5E+1 uglL 2.2E-4 mg/kg-day NA (mglkg-day)-1 NA 9.6E-4 mglkg-day 5.0E-3 mg/kg-day 1.9E-1

Thallium 9.6E+O uglL 1.4E-4 mglkg-day NA (mglkg-day)-1 NA 6.1E-4 mglkg-day 6.6E-5 mglkg-day 9.3E+O

Vanadium 2.0E+1 uglL 3.0E-4 mg/kg-day NA (mglkg-day)-1 NA 1.3E-3 mglkg-day 7.0E-3 mglkg-day 1.8E-1

Zinc 1.1E+1 uglL 1.6E-4 mg/kg-day NA (mglkg-day)-1 NA 7.0E-4 mg/kg-day 3.0E-1 mglkg-day 2.3E·3
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cenario Timeframe: CurrenUFuture

ecepler Population: On-Site Resident

eceplor Age: Child I Age-Adjusted Adult

TABLE 7.16

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concem Value Units ntake/Exposure Concentratio CSF/Unit Risk Cancer Risk ntakelExposure Concentratio RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

1,2,4-Trimethylbenzene 5.5E+1 ug/L 8.2E-4 mglkg-day NA (mglkg-day)-l NA 3.5E-3 mglkg-day 5.0E-2 mglkg-day 7.0E-2

Groundwater1 Potable Water Potable Water Ingestion 1,2-Dichloroethane 5.0E+1 ug/L 7.4E-4 mglkg-day 4.7E-2 (mglkg-day}-1 3E-5 3.2E-3 mglkg-day 3.0E-2 mglkg-day 1.1E-1

Potable Use 1,3,5-Trimelhylbenzene 2.9E+1 ug/L 4.3E-4 mglkg-day NA (mglkg-day}-1 NA 1.9E-3 mglkg-day 5.0E-2 mglkg-day 3.7E-2

Acenaphthene 2.2E+2 ug/L 3.3E-3 mglkg-day NA (mglkg-day)-l NA 1.4E-2 mglkg-day 6.0E-2 mglkg-day 2.3E-1

Acenaphthylene 8.0E+2 ug/L 1.2E-2 mglkg-day NA (mglkg-day)-l NA 5.1E-2 mglkg-day NA mglkg-day NA

Acetone 1.0E+4 ug/L 1.5E-1 mglkg-day NA (mglkg-day}-1 NA 6.4E-1 mglkg-day 1.0E-1 mglkg-day 6.4E+O

Anlhracene 5.9E+1 ug/L 8.8E-4 mglkg-day NA (mglkg-day}-1 NA 3.8E-3 mgtkg-day 3.0E-1 mglkg-day 1.3E-2

Benzo(aJanthracene 2.6E+1 ug/L 3.9E-4 mgtkg-day 1.2E+O (mglkg-day)-1 5E-4 1.7E-3 mgtkg-day NA mglkg-day NA

Benzo(ajpyrene 6.0E+1 ug/L 8.9E-4 mgtkg-day 1.2E+1 (mglkg-day}-1 1E-2 3.8E-3 mglkg-day NA mglkg-day NA

Benzo[b]fluoranthene 2.9E+1 ug/L 4.3E-4 mglkg-day 1.2E+O (mglkg-day)-1 5E-4 1.9E-3 mgtkg-day NA mglkg-day NA

Benzo(g,h,IJperytene 3.7E+1 ug/L 5.5E-4 mglkg-day NA (mglkg-day}-1 NA 2.4E-3 mglkg-day NA mglkg-day NA

Benzo(kIfluoranthene 1.4E+1 ugiL 2.1E-4 mglkg-day 1.2E+O (mglkg-day)-1 2E-4 B.9E-4 mglkg-day NA mglkg-day NA

Carbon Disulflde 4.8E+O ug/L 7.1E-5 mglkg-day NA (mglkg-day)-1 NA 3.1E-4 mglkg-day 1.0E-1 mglkg-day 3.1E-3

Chrysene 4.3E+1 ugIL 6.4E-4 mglkg-day 1.2E-1 (mglkg-day)-1 BE-5 2.7E-3 mglkg-day NA mglkg-day NA

Dibenzla,hjanthracene 3.0E+O ugIL 4.5E-5 mglkg-day 4.1E+O (mglkg-day)-1 2E-4 1.9E-4 mglkg-day NA mglkg-day NA

Ethylbenzene 8.0E+2 ug/L 1.2E-2 mg/kg-day 3.9E-3 (mglkg-day)-1 5E-5 5.1E-2 mglkg-day 1.0E-1 mglkg-day 5.1E·1

Fluoranthene 2.8E+2 ugiL 4.2E-3 mglkg-day NA (mglkg-day)-l NA 1.8E-2 mglkg-day 4.0E-2 mglkg-day 4.5E-1

Fluorene 7.0E+1 ugiL 1.0E-3 mglkg-day NA (mg/kg-day}-1 NA 4.5E-3 mglkg-day 4.0E-2 mg/kg-day 1.1E-1

Indeno(1,2,3-cd)pyrene 4.4E+1 ugiL 6.5E-4 mg/kg-day 1.2E+0 (mglkg-day)-l BE-4 2.8E-3 mg/kg-day NA mglkg-day NA

Isopropyl benzene 7.4E+0 ug/L 1.1E-4 mglkg-day NA (mglkg-day)-l NA 4.7E-4 mglkg-day 1.0E-1 mglkg-day 4.7E-3

Methyl isobutyl ketone 3.5E+0 ug/L 5.2E-5 mglkg-day O.OE+O (mglkg-day)-l OE+O 2.2E-4 mglkg-day B.OE-2 mglkg-day 2.8E-3

Methylene chloride 1.8E+2 ugiL 2.7E-3 mglkg-day 1.4E-2 (mglkg-day)-l 4E·5 1.2E-2 mglkg-day 6.0E-2 mglkg-day 1.9E-1

MTBE 1.9E+1 ug/L 2.BE-4 mglkg-day 1.8E-3 (mgtkg-day}-1 5E-7 1.2E-3 mglkg-day NA mglkg-day NA

n-Butylbenzene 1.8E+3 ug/L 2.7E-2 mglkg-day NA (mgtkg-day}-1 NA 1.2E-l mglkg-day 4.0E-2 mglkg-day 2.9E+O

n-Propylbenzene 1.1E+1 ug/L 1.6E-4 mglkg-day NA (mglkg-day}-1 NA 7.0E-4 mglkg-day 4.0E-2 mglkg-day 1.8E-2

Phenanthrene 2.5E+2 ug/L 3.7E-3 rngtkg-day NA (mglkg-day}-1 NA 1.6E-2 mglkg-day NA mglkg-day NA

Pyrena 2.0E+2 ug/L 3.0E-3 mglkg-day NA (mglkg-day)-1 NA 1.3E-2 mglkg-day 3.0E-2 mglkg-day 4.3E-1

Styrene 1.9E+2 ug/L 2.8E-3 mglkg-day NA (mglkg-day)-1 NA 1.2E-2 mglkg-day 2.0E-l mglkg-day 5.9E-2

Toluene 6.2E+2 ug/L 9.2E-3 mglkg-day NA (mglkg-day)-1 NA 4.0E-2 mglkg-day 2.0E-l mglkg-day 2.0E-1

Xylenes (Iotal) 4.2E+2 ug/L 6.3E-3 mglkg-day NA (mglkg-day)-1 NA 2.7E-2 mglkg-day 2.0E-1 mglkg-day 1.4E-1

Benzene (500 tt) 4.9E+2 ugIL 7.3E-3 mglkg-<:lay 1.0E-1 (mglkg-day)-1 7E-4 3.2E-2 mglkg-day 3.0E-3 mglkg-day 1.1E+1

Benzene (725 tt) 3.2E+2 ugIL 4.8E-3 mglkg-<:lay 1.0E-1 (mglkg-day)-1 5E-4 2.1E-2 mglkg-day 3.0E-3 mglkg-day 6.9E+0

Naphthalene (500 tt) 4.2E+3 ugIL 6.2E-2 mglkg-day NA (mglkg-day)-1 NA 2.7E-1 mglkg-day 2.0E-2 mg/kg-day 1.3E+1

Naphthalene (725 tt) 3.2E+3 ugiL 4.BE-2 mglkg-day NA (mglkg-day}-1 NA 2.1E-1 mglkg-day 2.0E-2 mg/kg-day 1.0E+1

Exp. Route Total krig- 500ft: 2E·2 6.4E+1

Exp. Route Total krig-725ft: 2E-2 5.7E+1

Exposure Point Total krig. 500 tt 2E-2 6.4E+1

Exposure Point Total krig-725ft 2E-2 5.7E+1
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ario Timeframe: CurrenVFuture

Population: Oil-Site Resident

Adult

TABLE 7.16

CALCULATION OF CHEMICAl CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

'--_/

Medium Exposure Medium Exposure Point Exposure Route Chemical of I EPC Cancer Risk Calculations II Non-Cancer Hazard Calculations

Potential Concern Value Units ntakefExposure Concentratior( CSF/Unit Risk Cancer Risk IlntakelExPosure Concentraliori RfD/RfC IHazard Quotient

Value I Units Value I Units II Value I Units I Value Units I
IExposure Medium Total krig- 500ft I 2E-2 II I 5.7E+1

IExposure Medium Total krig-725ft I 2E-2 II II 6.4E+1 I

Groundwater' Indoor Air Indoor Air Air Inhalation 1,2,4-Trimethylbenzene 5.5E+1 uglL 3.1E-3 mgJkg.day NA (mglk9-day~1 NA 1.3E·2 mglkg~ay 1.7E-3 mgJkg~ay 7.8E+O

Potable Use 1.2-Dichloroelhane 5.0E+1 uglL 9.1E-4 mglkg--day 7.2E-2 (mglk9-day~1 7E-5 8.9E-3 mglkg-<iay 1.4E-3 mglkg-<iay 6.3E+O

1.3.5-Trimethylbenzene 2.9E+1 uglL 5.3E-4 mglkg-<iay NA (mglkg-day~l NA 5.2E-3 mg/kg-<iay 1.7E-3 mglkg-day 3.0E+O

Acenaphthene 2.2E+2 uglL 4.0E-3 mglkg-day NA (mglkg-day~l NA 3.9E-2 mglkg-day NA mglkg-day NA

Acetone 1.0E+4 "giL 1.8E-1 mg/kg-day NA (mglkg-day~l NA 1.BE+O mg/kg-day NA mg/kg-day NA

Anlhracene 5.9E+1 uglL 1.1E-3 mg/kg-day NA (mglkg-day~l NA 1.0E-2 mg/kg-day NA mg/kg-day NA

Benzo[b]f1uoranthene 2.9E+1 "giL 5.3E-4 mglkg-day 3.9E-1 (mglkg-day~1 2E-4 5.2E-3 mg/kg-day NA mglkg-day NA

Carbon Disulfide 4.BE+O "giL 8.7E-5 mg/kg-day NA (mglkg-day~l NA 8.5E-4 mg/kg-day 2.0E-1 mglkg-day 4.3E-3

Chrysene 4.3E+1 uglL 7.BE-4 mg/kg-day 3.9E-2 (mglkg-day~l 3E-5 7.6E-3 mg/kg-<iay NA mglkg-day NA

Ethylbenzene 8.0E+2 uglL 1.5E-2 mg/kg-day 3.9E-3 (mglkg-day~l 6E-5 1.4E-1 mglkg-<iay 2.9E-1 mglkg-<iay 4.9E-1

Fluorene 7.0E+1 "giL 1.3E-3 mglkg-day NA (mglkg-day~l NA 1.2E-2 mglkg-<iay NA mglkg-day NA

Isopropyl benzene 7.4E+O "giL 1.3E-4 mglkg-day NA (mglkg-daYH NA 1.3E-3 mglkg-day 1.lE-1 mg/kg-day 1.2E-2

Methyl isobutyl ketone 3.5E+O "gil 6.4E-5 mglkg-day O.OE+O (mglkg-day~l OE+O 6.2E-4 mglkg-day 2.3E-2 mg/kg-day 2.7E-2

Methylene chloride 1.8E+2 uglL 3.3E-3 mglkg-day 3.5E-3 (mglkg-day~l 1E-5 3.2E-2 mg/kg-day 8.6E-1 mglkg-day 3.7E-2

MTBE 1.9E+1 uglL 3.5E-4 mglkg-day 9.1E-4 (mglkg-day}-1 3E~7 3.4E·3 mglkg-day 8.BE-1 mglkg-day 3.9E-3

n-Bulylbenzene 1.8E+3 "giL 3.3E-2 mg/kg-day NA (mglkg-day}-1 NA 3.2E-1 mglkg-day NA mglkg-day NA

n-Propylbenzene 1.1E+1 uglL 2.0E-4 mglkg-day NA (mglkg-day~l NA 2.0E-3 mglkg-day NA mglkg-day NA

Pyrene 2.0E+2 uglL 3.6E-3 mg/kg-day NA (mglkg-day~1 NA 3.6E-2 mg/kg-<iay NA mglkg-day NA

Styrene 1.9E+2 uglL 3.4E-3 mglkg-day NA (mglkg-day~1 NA 3.3E-2 mg/kg-day 2.9E-1 mglkg-day 1.1E-1

Toluene 6.2E+2 uglL 1.1E·2 mglkg-day NA (mglkg-day}-1 NA 1.1E-1 mg/kg-day 1.1E-1 mglkg-day 1.0E+O

Xylenes (tolal) 4.2E+2 uglL 7.7E-3 mglkg-day NA (mglkg-day~l NA 7.5E-2 mglkg-day 2.9E-2 mglkg-day 2.6E+0

Benzene (500 tt) 4.9E+2 uglL 9.0E-3 mg/kg-day 1.0E-1 (mglkg-day~1 9E-4 6.6E-2 mg/kg-<iay 3.0E-3 mglkg-day 2.9E+1

Benzene (725 ttl 3.2E+2 uglL 5.9E-3 mglkg-day 1.0E-1 (mglkg-day}-1 6E-4 5.7E-2 mglkg-day 3.0E-3 mglkg-day 1.9E+1

Naphthalene (500 ttl 4.2E+3 uglL 2.7E-3 mglkg-day NA (mglkg-day}-1 NA 7.3E-2 mglkg-day 2.0E-2 mglkg-day 3.7E+0

Naphthalene (725 tt) 3.2E+3 uglL 2.1E-3 mglkg-day NA (mglkg-day}-1 NA 5.7E-2 mglkg-day 2.0E-2 mglkg-day 2.8E+0

Exp. Route Total krig-500ft 1E-3 5.4E+1

Exp. Route Total krig-725tt 1E-3 4.3E+1

Exposure Point Total krig-500ft 1E-3 5E+1

Exposure Point Total krig- 725ft 1E-3 4E+1

Exposure Medium Total krig- 500ft 1E-3 5E+1

Exposure Medium Total krig-725ft 1E-3 4E+1

Medium Total krig-500ft 2E-2 1E+2

Medium Total krig-725ft 2E-2 1E+2

Current Receplor Total (Inhalation via Soil Vapor) Alameda Annex 1E-6 9.1E-3

Current Receptor Tolal (Inhalation via Soil Vapor) Alameda Point - Site 25 5E-6 7.6E·3
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cenario Timeframe: CurrenVFuture

Receptor Population: On-Site Resident

eceptor Age: Child I Age-Adjusted Adult

TABLE 7.16

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium I Exposu,e Med;um I Exposure Point IExposure Route I Chemical of

Potential Concem
I EPC I Cancer Risk Calculations

I Value IUnits Intake/Exposure Concentratiori CSFJUnit Risk

I Value I Units I Value I UnIts

Non-Cancer Hazard Calculations

Cancer Risk ntakelExposure Concentratiori RfD/RfC Hazard Quotient

Value I Units I Value I Units

1 _ Groundwater potable use is a future use scenario.

Table7-10_Tier2_Residenl.xls

Current Receptor Total (Inhalation via Soil Vapor) Alameda Point - Site 30 5E-8

Current Receptor Total (Inhalation via Soil Vapor) Alameda Point - Site 31 5E-8

Current Receptor Total (Inhalation via Groundwater) krig - 500 fI 1E-5

Current Receptor Total (Inhalation via Groundwater) krig - 725 ft 8E-6

Future Receptor Total (Potable Water Use (krig - 500 It) + Inhalation via Soil Vapor (Alameda Annex» 2E-2

Future Receptor Total (Potable Water Use (krig - 500 tt) + Inhalation via Soil Vapor (Alameda Point - Site 25») 2E·2

Future Receptor Total (Potable Water Use (krig - 500 ft) + Inhalation via Soil Vapor (Alameda Point- Site 30) 2E-2

Future Receptor Tolal (Potable Water Use (krig - SOO ft) + Inhalation via Soil Vapor (Alameda Point- Site 31) 2E-2

Future Receptor Total (Potable Water Use (krig. 725 It) + Inhalation via Soil Vapor (Alameda Annex) 2E-2

Future Receptor Total (Potable Water Use (krig - 725 ft) + Inhalation via Soil Vapor (Alameda Point - Site 25) 2E-2

Future Receplor Total (Potable Water Use (krig. 725 11:) + Inhalation via Soil Vapor (Alameda Point - Sile 30) 2E-2

Future Receptor Total (Potable Water Use (krig.; 725 ft) + Inhalation via Soil Vapor (Alameda Point- Site 31) 2E-2

Future Receptor Total (Potable Water Use + Inhalation via Groundwater) krig - 500 ft 2E-2

Future Receptor Total (Potable Water Use + Inhalation via Groundwater) krig - 725 ft 2E·2
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7.6E-3

7.6E-3

2.9E-1

2.9E-1

1.1E+2

1.1E+2

1.1E+2

1.1E+2

1.1E+2

1.1E+2

1.1E+2

1.1E+2

1.1E+2

1.1E+2



TABLE 7.17

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 CENTRAL EXPOSURE

FISCO AlAMEDA FACILITY/ANNEX SITE

cenario Timeftame: Current/Future

Receptor Population: School Student

Receptor Age: Child

Value Units 1-':::nta=k::eI::E:::xpoc::::::,u:::,e;..Co=n=ce:::n'::ra::tio:::n+,.-.:C.::SF:;./.::un::'~R:::"::.k_-1

Value Units Value Units

Medium Exposure Medium Exposure Point Exposure Route Chemical of

Potential Concern

EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Cancer Risk II-'n'_a.,.ke.,./Ex...:....po_'U_'•.--co_n.,.ce_n_tra_".:.on+__RfO-i-/R_fC.,..,.---I Hazard Quotient

Value Units Value Units

Soil Vapor Indoor Air Indoor Air Air Inhalation Chloroform

Ethylbenzene

m,p-Xylene

Naphthalene

Tetrachloroethene (PCE)

Trichloroethene

2.8E-3 ug/m3

7.1E-2 ug/m3

5.5E-2 ug/m3

6.5E-2 ug/m3

1.7E-3 ug/m3

3.6E-3 uglm3

6E-9

3E-8

NA

NA

4E-9

3E-9

8.9E-6

3.4E-5

5.2E-4

6.9E-3

4.7E-5

5.7E-6

Alameda Annex

Alameda Point - Sile 25

Alameda Point - Site 30

Alameda Point - Site 31

Benzene (Alameda Annex)

Benzene (Alameda Point - Site 25)

Benzene (Alameda Point - Site 30)

Benzene (Alameda Point - Site 31)

9.9E-2

3.7E-4

5.7E-4

2.9E-4

uglm3

uglm3

ug/m3

uglm3

1E-7

4E-10

7E-l0

3E-l0

8.1E-4

3.0E-6

4.7E-6

2.3E-6

Exp. Route Total (Alameda Annex) 2E-7 8.4E-3

Exp. Route Tolal (Alameda Point· Site 25) 5E-B 7.6E-3

Exp. Route Tolal (Alameda Point· Site 30)

Exp. Route Tolal (Alameda Point - Site 31) 5E-8 7.6E-3

posure Point Total (Alameda Annex) 2E-7 8.4E-3

posure Point Total Alameda Point- Site 30)
po,u,e Po'n' To'al Alameda Po'n' - S"e 25) :::: II ~.::::

Medium Total

Medium Total lamada Poinl- Site 25) I 5E-8 II 7.6E-3

Medium Total Alameda Point - Site 30) 5E-8 7.6E-3

Medium Total Alameda Point· Site 31) 5E-8 7.6E-3

Groundwater Indoor Air Indoor Air Air Inhalation 1,2.4-Trimethylbenzene 6.0E-2 uglm3

1,2-Dichloroethane 1.9E-2 uglm3

1.3.5-Trimethylbenzene 3.2E-2 uglm3

Acetone 2.9E-1 ug/m3

Carbon disulfide 6.0E-2 uglm3

Ethylbenzene 1.6E+O uglm3

Isopropyl benzene 1.7E-2 uglm3

Methyl isobutyl ketone 4.9E-3 uglm3

Methylene chloride 1.6E-1 ug/m3

MTSE 7.3E-3 ug/m3
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NA

2E-7

NA

NA

NA

7E-7

NA

NA

7E-8

8E-1O

7.9E-4

3.5E-3

9.7E-3

7.9E-4

7.1E-5

7.5E-4

4.1E-5

1.7E-5

3.9E-4

8.7E-7



cenario Timeframe: Current'FuhJre

TABLE 7.17

CALCULATION OF CHEMiCAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILlTYIANNEX SITE

Cancer Risk Calculations Non-Cancer Hazard Calculations

Cancer Risk 1f-I.;;nt;:;.ak,;:e..::'Ex",po='Uc,'"r-C;:;.o.;;nc,;:ec,ntr;:;.a.;;tio_n+=_R_fDT'_R-;fC=--I Hazard Quotient
Value Units Value Units

Medium

Groundwater

School ShJdent

Exposure Medium

Indoor Air

Exposure Point

Indoor Air

Exposure Route

Air Inhalation

Chemical of

Potential Concern

Naphthalene

n-Butylbenzene

n-Propylbenzene

Styrene

Toluene

Xylenes (total)

Benzene (SOO ft)

Benzene (725 ft)

EPC

Value Units

2.1E+0 uglm3

5.5E+0 uglm3

NA uglm3

1.2E-1 uglm3

1.2E+0 uglm3

6.0E·1 uglm3

9.1E-1 uglm3

5.9E-1 uglm3

Intake/Exposure Concentration

Value Units

CSF/Unil Risk

Value Units

NA

NA

NA

NA

NA

NA

1E-6

7E-7

2.2E-1

3.8E-2

NA

1.3E-4

3.9E-3

8.2E-4

7.5E-3

4.9E-3

Medium Total

Medium Total

Exposure Medium Total

Exposure Medium Total

krig-500ft

krig- 725ft

Exposure Point Total

Exposure Point Total

krig-500 ft

krig-725ft

Exp. Route Total

Exp. Route Total

krig -500 It

krig -725ft

krig -500ft

krig -725ft

2E-6 2.9E-1

2E-6 2.9E-1

2E-6 2.9E-1

2E-6 2.9E-1

2E-6 2.9E-1

2E-6 2.9E-1

2E-6 2.9E-1

2E-6 2.9E-1

Receptor Total (Inhalation via Soil Vapor) Alameda Annex 2E-7 8.4E-3

Receptor Total (Inhalation via Soil Vapor) Alameda Point - Site 251 5E-8 II 7.6E-3

Receptor Total (Inhalation via Soil Vapor) Alameda Point - Site 30 1 5E-8 II 7.6E-3

Receptor Total (Inhalation via Soil Vapor) Alameda Point- Site 31 1 5E-8 I 7.6E-3

Receptor Total (Inhalation via Groundwater) krig. 500 ft 2E-6 II 2.9E-1

Receptor Total (Inhalation via Groundwater) krig - 725 ft 2E-6 II 2.9E-1

Table7-10_Tier2_SchooIStudent.xls Page 2 012
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cenario Timeframe: CurrentlFubJre

"'>,

TABLE 1.18

CALCULAliON OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO AlAMEDA FACILITY/ANNEX SITE

....

Value Units t-,;,;;,la:;k:,:e1..,E:.;Xpo='U:c.,er-c:;0:c.,;-:,e;,;;":.;"':c.ti0:c.'+;-;-:-"C:;SF,;.':;U';,;;il.,.R;;.:";,;;k_-I
Value Units Value Units

Medium

School Student

Exposure Medium Exposure Point Exposure Route Chemical of

Potential Concern

EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Cancer Risk Ir,;,;;,,:;ak,.:,e'c:Ex;;:po='Ue,'"r-c:.;o;,;;,,:,:e..,,":.;a;,;;ti0:c.,+-;-;-:-_R;,;;fDi";,;;R::.;fC;""7---I Hazard Quotient
Value Units Value Units

Soil Vapor Indoor Ajr Indoor Air Air Inhalation Chloroform 2.8E-3 uglm3 6E-9 8.9E-6

Ethylbenzene 7.1E-2 ug/m3 3E-8 3.4E-5

m.p-Xylene 5.5E-2 uglm3 NA 5.2E-4

Naphthalene 6.5E-2 ug/m3 NA 6.9E-3

Tetrachloroethane (peE) 1.7E-3 uglm3 4E-9 4.7E-5

Trichloroethane 3.6E-3 uglm3 3E-9 5.7E-6

Alameda Annex Benzene (Alameda Annex) 9.9E-2 uglm3 1E-7 8.1E-4

Alameda Point - Site 25 Benzene (Alameda Point - Site 25) 3.7E-4 uglm3 4E-10 3.0E-6

Alameda Point· Site 30 Benzene (Alameda Point - Site 30) 5.7E-4 uglm3 7E-1O 4.7E-6

Alameda Point - Site 31 Benzene (Alameda Point - Site 31) 2.9E-4 uglm3 3E-10 2.3E-6

Exp. Route Total (Alameda Annex) 2E-7 8.4E-3

Exp. Route Total (Alameda Point· Site 25) 5E-8 7.6E-3

Exp. Route Total (Alameda Point - Site 30) 5E-8 7.6E-3

Exp. Route Total (Alameda Point - Site 31) 5E-8 7.6E-3

Exposure Point Total (Alameda Annex) 2E-7 B.4E-3

Exposure Point Total Alameda Point· Site 25) 5E-8 7.6E-3

Exposure Point Total Alameda Point· Site 30) 5E-8 7.6E-3

Exposure Point Total Alameda Point- Site 31) 5E-8 7.6E-3

Exposure Medium Total (Alameda Annex) 2E-7 8.4E-3

Exposure Medium Total (Alameda Point- Site 25) 5E-8 7.6E-3

Exposure Medium Total (Alameda Point- Site 30) 5E-8

~
lExposure Medium TOIaIIl (Alameda Point· Site 31) 5E-8

Medium Total
~~edaAooex)

2E-7

Medium Total a PO'"'· S,'e 25) 5E-8

Medium Total a Pomt- Site 30) 5E-B 7.6E-3

Medium Total kAiameda Pomt- Site 31) 5E-8 7.6E-3

Groundwater Indoor Air IncIoorAir Air Inhalation 1,2,4-Trimethylbenzene 6.0E-2 uglm3 NA 7.9E-4

1,2-Dichloroethane 1.9E-2 uglm3 2E-7 3.5E-3

1,3,5-Trimelhylbenzene 3.2E-2 uglm3 NA 9.7E-3

Acetone 2.9E-1 ugfm3 NA 7.9E-4

Carbon disulfide 6.0E-2 uglm3 NA 7.1E-5

Ethylbenzene 1.6E+O uglm3 7E-7 7.5E-4

Isopropyl benzene 1.7E-2 uglm3 NA 4.1E-5

Methyl isobutyl ketone 4.9E-3 uglm3 NA 1.7E-5

Methylene chloride 1.6E-1 uglm3 7E-8 3.9E-4

MTBE 7.3E-3 uglm3 8E-10 8.7E-7

Table7-10_Tier2_SchoolStudent.xls Page 1 of 2



cenario Timeframe: Current/FubJre

Receptor Population: School SbJdent

Receptor Age: Child

TABLE 7.18

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISGO ALAMEDA FACILITY/ANNEX SITE

D-'"Ia_'~e~IE_xPO"-'",-,erCo';';""7:ce~"':-"',-uo.:.."+=...C..:.SFT'..:.U"_""7R:-":::'_, Cancer Risk 1t-'_"'_a'7";e:;IEx-:,po_'"-,"'rC_O_"7";ce-:"tr:-a_tiO_"+=::R:-IDT'_R-;fC-;:::::--I Hazard Quotient
Value Units Value Units Value Units Value Units

Medium

Groundwater

Exposure Medium

Indoor Air

Exposure Point

Indoor Air

Exposure Route

Air Inhalation

Chemical of

Potential Concern

Naphthalene

n-Butylbenzene

n-Propytbenzene

Styrene

Toluene

Xylenes (tolal)

Benzene (SOO ft)

Benzene (725 ft)

EPC

Value Unils

2.1E+0 uglm3

5.5E+0 uglm3

NA uglm3

1.2E·1 uglm3

1.2E+0 uglm3

6.0E-1 uglm3

9.1E-1 uglm3

5.9E-1 uglm3

Cancer Risk Calculations

NA

NA

NA

NA

NA

NA

1E-6

7E-7

Non-Cancer Hazard Calculations

2.2E-1

3.8E-2

NA

1.3E4

3.9E-3

8.2E4

7.5E-3

4.9E-3

Medium Total

Medium Total

Exposure Medium Total

Exposure Medium Tolal

krig-500ft

krig-725ft

Exposure Point Total

Exposure Point Total

krig- 725ft

Exp. Route Total

Exp. Route Total

krig-500ft

krig-725ft

krig- 500ft

krig-725ft

2E-6 2.9E-1

2E-6 2.9E-1

2E-6 2.9E-1

2E-6 2.9E-1

2E-6 2.9E·1

2E-6 2.9E-1

2E-6 2.9E·1

2E-6 2.9E-1

Receptor Total (Inhalation via Soil Vapor) Alameda Annex 2E-7 8.4E-3

ReceplorTotal (Inhalation via Soil Vapor) Alameda Point - Site 25 5E-8 7.6E·3

Receptor Total (Inhalation via Soil Vapor) Alameda Point - Site 30 I 5E-8 7.6E-3

Receptor Total (Inhalation via Soil Vapor) Alameda Point - Site 31 I 5E-8 7.6E-3 I
Receptor Total (Inhalation via Groundwater) krig - 500 ft 2E-6 2.9E-1 II
Receptor Total (Inhalation via Groundwater) krig - 725 ft 2E-6 2.9E-1 II

Table7-10_Tier2_SchoolStudent.xls Page 2 012
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cenario Timetrame: CurrenUFuture

Receptor Population: School Worker

Receptor Age: Adult

TABLE 7.19

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Value Units ~1::;;nta=k:::::':~u~x;=,u=,erCo=nce::un::;;~~:.:,=tio=n+-:-:va"',u.::~=SFTIU:::n=i1':'::':~i':':_-j

Medium Exposure Medium Exposure Point Exposure Route Chemical of

Potential Concern

EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Cancer Risk 1~'=nl:.:ak:::e:.:IEx:.:p:.:O=,u="rC:::o=n.::ce=n=.a=li:::on+.,.,...,....:..:Rmr'R=fC:"-'--1Hazard Quotient
Value Units Value Units

Soil Vapor Indoor Air Indoor Air Air Inhalation Chloroform 2.BE-3 uglm3

Elhylbenzene 7.1E-2 uglm3

m.p-Xylene 5.5E-2 uglm3

Naphthalene 6.5E-2 uglm3

Tetrachloroethene (PCE) 1.7E-3 uglm3

Trichloroethene 3.6E-3 uglm3

Alameda Annex Benzene (Alameda Annex) 9.9E-2 uglm3

Alameda Point - Site 25 Benzene (Alameda Point· Site 25) 3.7E-4 uglm3

Alameda Point - Site 30 Benzene (Alameda Point - Site 30) 5.7E-4 uglm3

Alameda Point- Site 31 Benzene (Alameda Point - Site 31) 2.9E-4 uglm3

Exp. Route Total (Alameda Annex)

Exp. Route Total (Alameda Point - Site 25)

Exp. Route Total (Alameda Point - Site 30)

Exp. Route Total (Alameda Point· Site 31)

Exposure Point Total (Alameda Annex)

Exposure Point Total Alameda Point - Site 25)

Exposure Point Total Alameda Point - Site 30)

Exposure Point Total Alameda Point - Site 31)

Exposure Medium Total (Alameda Annex)

Exposure Medium Total (Alameda Point· Site 25)

Exposure Medium Total (Alameda Point - Site 30)

lExposure Medium TOla11 (Alameda Point - Site 31)

Medium Total (Alameda Annex)

Medium Total Alameda Point - Site 25)

Medium Total Alameda Point - Site 30)

Medium Total Alameda Point - Site 31)

Table7-10_Tier2_SchoolWorker.xls

Groundwater Indoor Air Indoor Air Air Inhalation 1,2,4-Trimethylbenzene 6.0E-2 uglm3

1.2-Dichloroethane 1.9E-2 uglm3

1,3,5-Trimethylbenzene 3.2E-2 uglm3

Acetone 2.9E-1 uglm3

Carbon disulfide 6.0E-2 uglm3

Ethylbenzene 1.6E+0 uglm3

Isopropyl benzene 1.7E-2 uglm3

Methyl isobutyl ketone 4.9E-3 uglm3

Methylene chloride 1.6E-1 uglm3

MTBE 7.3E-3 uglm3
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6E-9

3E-6

NA

NA

4E-9

3E-9

7E-7

3E-9

4E-9

2E-9

BE-7

5E-6

5E-8

5E-8

5E-B

5E-B

5E-8

BE-7

5E-8

5E-8

5E-8

BE-7

5E-8

-8

NA

2E-7

NA

NA

NA

7E-7

NA

NA

7E-8

BE-lO

B.9E-6

3.4E-5

5.2E-4

6.9E-3

4.7E-5

5.7E-6

1.1E-3

4.2E-6

6.5E-6

3.3E-6

B.7E-3

7.6E-3

7.6E-3

7.6E-3

II B.7E-3

7.6E-3

7.6E-3

7.6E-3

a.7E-3

7.6E-3

7.6E-3

7.6E-3

B.7E-3

7.6E-3

7.6E-3

7.6E-3

7.9E-4

3.5E-3

9.7E-3

7.9E-4

7.1E-S

7.5E-4

4.1E-S

1.7E-5

3.9E-4

a.7E-7



cenano Tlmeframe: Current/Future

Receptor Population: School Worker

Receptor Age: Adult

TABLE 7.19

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 CENTRAL EXPOSURE

FISCO AlAMEDA FACILITY/ANNEX SITE

Non-Cancer Hazard Calculations

Cancer Risk Ir';;;nl:;;a'",e'C'Ex:.;p:;.:O:;;'U:;;"'i-C:.;o:.;n"ce:.;n:.;tra:;;li:;.on+=-,RfDT-'-'Rc,fC':-7-l Hazard Quotient

Value Units Value Units

Medium

Groundwater

Medium Total

Medium Total

Exposure Medium

Indoor Air

Exposure Medium Total

Exposure Medium Total

krig-SOOIt

krig-725ft

Exposure Point

Indoor Air

Exposure Point Total

Exposure Point Total

krig-SOOft

krig-725ft

Exposure Route

Air Inhalation

Exp. Route Total

Exp. Route Total

krig-500ft

krig -725ft

Chemical of

Potential Concern

Naphthalene

n-Butylbenzene

n-Propylbenzene

Styrene

Toluene

Xylenes (total)

Benzene (SOO ft.)

Benzene (725 It)

krig- 500ft

krig-725ft

EPC

Value Units

2.1E+O uglm3

5.5E+O uglm3

NA uglm3

1.2E-1 uglm3

1.2E+0 uglm3

6.0E-1 uglm3

9.1E-1 uglm3

5.9E-1 uglm3

Cancer Risk Calculations

Intake/Exposure Concentration CSF/Unit Risk

Value Units Value Units

NA

NA

NA

NA

NA

NA

6E-6

4E-6

7E-6

5E-6

7E-6

5E-6

7E-6

5E-6

5E-6

7E-6

2.2E-1

3.BE-2

NA

1.3E-4

3.9E-3

B.2E'"

1.0E-2

6.8E-3

2.9E-1

2.9E-1

2.9E-1

2.9E-1

3E-1

3E-1

3E-1

3E-1

Table7-10_Tier2_SchoolWorker.xJs
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Receptor Total (Inhalation via Soil Vapor) Alameda Annex 8E-7

Receptor Total (Inhalation via Soil Vapor) Alameda Point - Site 25 5E-8

Receptor Total (Inhalation via Soil Vapor) Alameda Point - Site 30 I 5E-8

Receptor Total (Inhalation via Soil Vapor) Alameda Point - Site 31 I 5E-8

Receptor Total (Inhalation via Groundwater) krig - 500 It 5E-6

Receptor Total (Inhalation via Groundwater) krig - 725 ft 7E-6

Page2of2
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8.7E-3

7.6E-3

7.6E-3

7.6E-3

2.9E-1

2.9E-1



cenario Timeframe: Current/Future

Receptor Population: School Worker

TABLE 7.20

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO AlAMEDA FAC1L1TYfANNEX SITE

Value Units l-,nta_k_e...;'E:...,pos,-"_,erCo_n.,.,ce_n_""_ti_on+.,.,.,.,_C_STF,_un_'.,.,R.,.,".,.,k_--l Cancer Risk 1f-'_n'_ak.,.,e.,.,'E<...;po_'"_"'rC_o_n.,.,ce_n._a_tio_n+.,.,.,.,_R_fOT'_R.,.,fC.,.,.,.,-l Hazard Quotient
Value Units Value Units Value Units Value Units

Medium

Soil Vapor

Exposure Medium

Indoor Ajr

Exposure Point

Indoor Ajr

Exposure Route

Air Inhalation

Chemical of

Potential Concern

Chloroform

Ethylbenzene

m,p-Xylene

Naphthalene

Tetrachloroethene (PCE)

Trichloroethane

EPC

2.8E·3 ug/m3

7.1E-2 ug/m3

5.5E-2 ug/m3

6.5E-2 ug/m3

1.7E-3 ug/m3

3.6E-3 ug/m3

Cancer Risk Calculations

6E-9

3E.a

NA

NA

4E-9

3E-9

Non-Cancer Hazard Calculations

8.9E-6

3.4E-5

5.2E-4

6.9E-3

4.7E-5

5.7E-6

Alameda Annex

Alameda Point - Site 25

Alameda Point· Sile 30

Alameda Point - Sile 31

Exp. Route Total

Exp. Route Total

Exp. Route Total

Exp. Route Total

Benzene (Alameda Annex) 9.9E-2

Benzene (Alameda Point - Site 25) 3.7E-4

Benzene (Alameda Point - Site 30) 5.7E-4

Benzene (Alameda Point - Site 31) 2.9E-4

(Alameda Annex)

(Alameda Point - Site 25)

(Alameda Point - Site 30)

(Alameda Point - Site 31)

ugfm3

ugfm3

uglm3

uglm3

BE-7

1.1E-3

4.2E-6

6.5E-6

3.3E-6

B.7E-3

7.6E-3

7.6E-3

IExposure Point Total

Total

Exposure Point Total

Exposure Point Total

Exposure Medium Total (Alameda Annex)

Exposure Medium Total (Alameda Point - Site 25)

Exposure Medium Total (Alameda Point - Site 30)

IExposure Medium Total I (Alameda Point - Site 31)

Medium Total (Alameda Annex)

Medium Total Alameda Point - Site 25)

Medium Total Alameda Point - Site 30)

Medium Total Alameda Point - Site 31)

(Alameda Annex)

Alameda Point· Site 25)

Alameda Point - Site 30)

Alameda Point- Site 31)

5E.a

5E.a

5E.a

BE·7

5E.a

5E.a

5E.a

5E-8

5E-8

5E.a

8.7E-3

7.6E-3

7.BE-3

7.BE-3

B.7E-3

7.BE·3

l.6E-3

l.6E-3

8.lE-3

7.6E-3

l.BE-3

l.6E-3

Groundwater Indoor Ajr Indoor Ajr Air Inhalation 1,2,4-Trimethylbenzene 6.0E-2 ug/m3

1,2-Dichloroethane 1.9E·2 ug/m3

1.3,5-Trimethylbenzene 3.2E-2 uglm3

Acetone 2.9E-1 ug/m3

Carbon disulfide 6.0E-2 ug/m3

Ethylbenzene 1.6E+0 ugfm3

Isopropyl benzene 1.7E-2 uglm3

Methyl isobutyl ketone 4.9E-3 ugfm3

Methylene chloride 1.6E-1 ugfm3

MTBE 7.3E-3 ugim3
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NA

2E·7

NA

NA

NA

7E-7

NA

NA

7E.a

8E·10

7.9E-4

3.5E-3

9.7E-3

7.9E-4

7.1E-5

7.5E-4

4.1E-5

1.lE-5

3.9E-4

B.7E·l



cenarlo Timeframe: Current'Future

Receptor Population: School Worker

Receptor Age: Adu"

TABLE 7.20

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Cancer Risk Calculations Non-Cancer Hazard Calculations

Cancer Risk 1~'"t=ak=e=fEx=p=O=,u="';:..C::o:::"=ce:::"=tra:::t,=o"+."...,....:.:RfDrfR=fC::""'--jHazard Quotient
Value Units Value Units

Medium

Groundwater

Medium Total

Medium Total

Exposure Medium

IndOOl"Air

Exposure Medium Total

Exposure Medium Total

krig-SOOft

krig-725ft

Exposure Point

Indoor Air

Exposure Point Total

Exposure Point Total

krig-SOOft

krig. 725 ft

Exposure Route

A'w Inhalation

Exp. Route Total

Exp. Route Total

krig-500ft

krig-725ft

Chemical of

Potential Concern

Naphthalene

o-Butylbenzene

n-Propylbenzene

Styrene

Toluene

Xylenes (total)

Benzene (500 ft)

Benzene (725 ft)

krig.500 ft

krig-725ft

EPC

Value Units

2.1E+0 uglm3

5.5E+0 uglm3

NA uglm3

1.2E-1 uglm3

1.2E+0 uglm3

6.0E-1 uglm3

9.1E-1 uglm3

5.9E-1 uglm3

Intake/Exposure Concentration

Value Units

CSF/Unil Risk

Value Units

NA

NA

NA

NA

NA

NA

6E-6

4E-6

7E-6

5E-6

7E-6

5E-6

7E-6

5E-6

7E-6

5E-6

2.2E-1

3.8E-2

NA

1.3E-4

3.9E-3

8.2E-4

1.0E-2

8.8E-3

2.9E-1

2.9E-l

2.9E-1

2.9E-1

2.9E-1

2.9E-l

,,,~."'\

t
\ ../

Receptor Total (Inhalation via Soil Vapor) Alameda Annex BE-7

Receptor Total (Inhalation via Soil Vapor) Alameda Point - Site 25 5E-B

Receptor Total (Inhalation via Soil Vapor) Alameda Point - Site 30 I 5E-B

Receptor Total (Inhalation via Soil Vapor) Alameda Point - Site 31 I 5E-B

Receptor Total (Inhalation via Groundwater) krig - 500 ft 7E-6

Receptor Total (Inhalation via Groundwater) krig - 725 ft 5E-6
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B.7E-3

7.6E-3

7.6E-3

7.6E-3

2.9E-1

2.9E-1



Scenario Timeframe: Current/Future

Receptor Population: All

Receptor Age: All

TABLE 8

CALCULATION OF RADIATION CANCER RISKS

CENTRAL / REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Medium Exposure Point Exposure Route Radionuclide of Potential EPC Risk Calculation Cancer Risk Calculations

Concern Value Units Approach Intake/Activity CSF Cancer Risk

Value Units Value Units

~01 ~rrl~CC
~

I.J~
0 l 0

L ? 0 9]

Table8.xls



Scenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 9.1

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Potable Water Potable Water Aluminum NA OE+O 1.2E-2 1.2E-2

Potable Use Antimony NA OE+O Whole Body, Blood 1.1E-2 1.1E-2

Arsenic 2E-4 2E-4 Skin 6.5E-1 6.5E-1

Barium NA OE+O Kidney 2.5E-1 2.5E-1

Beryllium NA OE+O Small Intestine B.1E-3 B.1E-3

Cadmium 1E-6 1E-6 Kidney 5.7E-2 5.7E-2

Chromium NA OE+O 6.5E-2 6.5E-2

Cobalt NA OE+O 3.3E-3 3.3E-3

Copper NA OE+O GI System 2.4E-3 2.4E-3

Iron NA OE+O 1.2E+O 1.2E+O

Lead NA OE+O NA O.OE+O

Manganese NA OE+O CNS 1.6E-1 1.6E-1

Mercury NA OE+O Immune System 6.5E-3 6.5E-3

Molybdenum NA OE+O Blood 6.6E-2 6.6E-2

Nickel NA OE+O Body Weight 7.0E-3 7.0E-3

Nitrate NA OE+O Blood 3.9E-2 3.9E-2

Selenium NA OE+O Whole Body 2.3E-2 2.3E-2

Silver NA OE+O Skin 2.6E-2 2.6E-2

Thallium NA OE+O Liver, Blood, Hair 1.3E+O 1.3E+O

Vanadium NA OE+O Hair 2.5E-2 2.5E-2

Zinc NA OE+O Blood 3.2E-4 3.2E-4

1,2,4-Trimethylbenzene NA OE+O 9.7E-3 9.7E-3

1,2-Dichloroethane 2E-6 2E-6 1.5E-2 1.5E-2

1,3,5-Trimethylbenzene NA OE+O 5.1E-3 5.1E-3

Acenaphlhene NA OE+O Liver 3.2E-2 3.2E-2

Acenaphthylene NA OE+O NA O.OE+O

Acetone NA OE+O Liver, Kidney B.BE-1 B.BE-1

Table7-10_Tier1_CarWash.xls
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Scenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 9.1

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Anthracene NA OE+O NOAEL 1.7E-3 1.7E-3

Benzene 5E-4 5E-4 1.8E+1 1.8E+1

Benzo[a]anthracene 3E-5 3E-5 NA O.OE+O

Benzo[a]pyrene 6E-4 6E-4 NA O.OE+O

Benzo[b]fluoranthene 3E-5 3E-5 NA O.OE+O

Benzo[g,h,l]perylene NA OE+O NA O.OE+O

Benzo[k]fluoranthene 1E-5 1E-5 NA O.OE+O

Carbon Disulfide NA OE+O Reproductive/ Teratogenic 4.2E-4 4.2E-4

Chrysene 4E-6 4E-6 NA O.OE+O

Dibenz[a,h]anthracene 1E-5 1E-5 NA O.OE+O

Ethylbenzene 3E-6 3E-6 Liver, Kidney 7.0E-2 7.0E-2

Fluoranthene NA OE+O Kidney, Liver, Blood 6.2E-2 6.2E-2

Fluorene NA OE+O Blood 1.5E-2 1.5E-2

Indeno(1,2,3-cd)pyrene 4E-5 4E-5 NA O.OE+O

Isopropyl benzene NA OE+O Kidney 6.5E-4 6.5E-4

Methyl isobutyl ketone OE+O OE+O 3.9E-4 3.9E-4

Methylene chloride 2E-6 2E-6 Liver 2.6E-2 2.6E-2

MTBE 3E-8 3E-8 NA O.OE+O

Naphthalene NA OE+O Whole Body 8.4E+O 8.4E+O

n-Butylbenzene NA OE+O 4.0E-1 4.0E-1

n-Propylbenzene NA OE+O 2.4E-3 2.4E-3

Phenanthrene NA OE+O NA O.OE+O

pyrene NA OE+O Kidney 5.9E-2 5.9E-2

Styrene NA OE+O Blood, Liver 8.2E-3 8.2E-3

Toluene NA OE+O Liver, Kidney, Respiratory 2.7E-2 2.7E-2

Xylenes (total) NA OE+O Whole Body 1.9E-2 1.9E-2

IChemical Total I 1E-3 1E-3 3.1E+1 I 3.1E+1 I
JExposure Point Total I 1E-3 I 3.1E+1 I

Table7-10_Tier1_CarWash.xls Page 2 of 6



lscenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 9.1

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Exposure Medium Total 1E-3 3.1E+1

Medium Total ,,:_~ 3.1E+1

Groundwater Industrial Water Industrial Water Aluminum NA OE+O 4.9E-5 4.9E-5

Industrial Use Antimony NA OE+O Whole Body, Blood 4.2E-5 4.2E-5

Arsenic 7E-7 7E-7 Skin 2.6E-3 2.6E-3

Barium NA OE+O Kidney 9.8E-4 9.8E-4

Beryllium NA OE+O Small Intestine 3.2E-5 3.2E-5

Cadmium 4E-9 4E-9 Kidney 2.3E-4 2.3E-4

Chromium NA OE+O 5.2E-4 5.2E-4

Cobalt NA OE+O 1.3E-5 1.3E-5

Copper NA OE+O GI System 9.7E-6 9.7E-6

Iron NA OE+O 4.7E-3 4.7E-3

Lead NA OE+O NA O.OE+O

Manganese NA OE+O CNS 6.2E-4 6.2E-4

Mercury NA OE+O Immune System 2.6E-5 2.6E-5

Molybdenum NA OE+O Blood 2.6E-4 2.6E-4

Nickel NA OE+O Body Weight 5.6E-6 5.6E-6

Nitrate NA OE+O Blood 1.5E-4 1.5E-4

Selenium NA OE+O Whole Body 9.1E-5 9.1E-5

Silver NA OE+O Skin 6.3E-5 6.3E-5

Thallium NA OE+O Liver, Blood, Hair 5.1E-3 5.1E-3

Vanadium NA OE+O Hair 1.0E-4 1.0E-4

Zinc NA OE+O Blood 7.7E-7 7.7E-7

1,2,4-Trimethylbenzene NA OE+O O.OE+O O.OE+O

1,2-Dichloroethane 3E-7 3E-7 2.5E-3 2.5E-3

1,3,5-Trimethylbenzene NA OE+O O.OE+O O.OE+O

Table7-10_Tier1_CarWash.xls
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Iscenario Timeframe: Future

IReceptor Population: Car Wash Worker

IReceptor Age: Adult

TABLE 9.1

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Acenaphthene NA OE+O Liver O.OE+O O.OE+O

Acenaphthylene NA OE+O NA O.OE+O

Acetone NA OE+O Liver, Kidney 3.8E-3 3.8E-3

Anthracene NA OE+O NOAEL O.OE+O O.OE+O

Benzene 3E-5 3E-5 1.lE+O 1.lE+O

Benzo[a]anthracene OE+O OE+O NA O.OE+O

Benzo[a]pyrene OE+O OE+O NA O.OE+O

Benzo[bJftuoranthene OE+O OE+O NA O.OE+O

Benzo[g,h,l]perylene NA OE+O NA O.OE+O

Benzo[k]ftuoranthene OE+O OE+O NA O.OE+O

Carbon Disulfide NA OE+O Reproductive! Teratogenic 2.9E-5 2.9E-5

Chrysene OE+O OE+O NA O.OE+O

Dibenz[a,h]anthracene OE+O OE+O NA O.OE+O

Ethylbenzene 5E-7 5E-7 Liver, Kidney 1.4E-2 1.4E-2

Fluoranthene NA OE+O Kidney, Liver, Blood O.OE+O O.OE+O

Fluorene NA OE+O Blood O.OE+O O.OE+O

Indeno(1,2,3-cd)pyrene OE+O OE+O NA O.OE+O

Isopropyl benzene NA OE+O Kidney 8.0E-5 8.0E-5

Meltlyl isobutyl ketone OE+O OE+O 6.1E-6 6.1E-6

Methylene chloride 3E-8 3E-8 Liver 3.7E-4 3.7E-4

MTBE 4E-l0 4E-l0 NA O.OE+O

Naphthalene NA OE+O Whole Body 1.6E+O 1.6E+O

n-Butylbenzene NA OE+O O.OE+O O.OE+O

n-Propylbenzene NA OE+O O.OE+O O.OE+O

Phenanthrene NA OE+O NA O.OE+O

pyrene NA OE+O Kidney O.OE+O O.OE+O

Styrene NA OE+O Blood, Liver 1.2E-3 1.2E-3

Toluene NA OE+O Liver, Kidney, Respiratory 3.4E-3 3.4E-3

Xylenes (total) NA OE+O Whole Body 3.9E-3 3.9E-3

Table7-10_Tierl_CarWash.xls Page 4 of6



~cenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 9.1

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

3E-5 I 3E-5 I 2.7E+O I 2.7E+O I
3E-5 I 2.7E+O I

Exposure Medium Total 3E-5 I 2.7E+O I

Work Space Air Work Space Air 1.2,4-Trimethylbenzene NA OE+O 9E-4 B.6E-4

l,2-Dichloroethane lE-B lE-B lE-3 1.2E-3

1,3,5-Trimethylbenzene NA OE+O 5E-4 4.5E-4

Acenaphthene NA OE+O NA O.OE+O

Acetone NA OE+O NA O.OE+O

Anthracene NA OE+O NA O.OE+O

Benzene 2E-6 2E-6 lE-l 1.2E-l

Benzo[b]fluoranthene 2E-B 2E-B NA O.OE+O

Carbon Disulfide NA OE+O Peripheral Nervous System BE-7 B.1E-7

Chrysene 4E-9 4E-9 NA O.OE+O

Ethylbenzene BE-9 BE-9 Developmental BE-5 7.BE-5

Fluorene NA OE+O NA O.OE+O

Isopropyl benzene NA OE+O Kidney 2E-6 1.BE-6

Methyl isobutyl ketone OE+O OE+O 4E-6 3.BE-6

Methylene chloride 2E-9 2E-9 BE-6 7.7E-6

MTBE 5E-ll 5E-ll Liver, Kidney 7E-7 7.1E-7

Naphthalene NA OE+O Respiratory 6E-l 5.BE-l

n-Butylbenzene NA OE+O NA O.OE+O

n-Propylbenzene NA OE+O NA O.OE+O

Pyrene NA OE+O NA O.OE+O

Styrene NA OE+O CNS 2E-5 1.BE-5

Toluene NA OE+O CNS, Respiratory 2E-4 1.7E-4

Xylenes (total) NA OE+O CNS 5E-4 4.5E-4
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Scenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 9.1

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

..-.......-/.

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Irhemical Talai 2E-6

~
7.0E-1 7.0E-1

I 7.0E-1

Exposure Medium Total I 7.0E-1 I
IMedium Total I I 3.4E+O I
Receptor Total I 1E-3 I 3.5E+1

Table7-10_Tier1_CarWash .xls Page 6 of 6



lscenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 9.2

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ!s) Routes Total

Groundwater Potable Water Potable Water Aluminum NA OE+O 1.2E-2 1.2E-2

Potable Use Antimony NA OE+O Whole Body, Blood 1.1E-2 1.1E-2

Arsenic 7E-4 7E-4 Skin 6.5E-1 6.5E-1

Barium NA OE+O Kidney 2.5E-1 2.5E-1

Beryllium NA OE+O Small Intestine 8.1E-3 8.1E-3

Cadmium 4E-6 4E-6 Kidney 5.7E-2 5.7E-2

Chromium NA OE+O 6.5E-2 6.5E-2

Cobalt NA OE+O 3.3E-3 3.3E-3

Copper NA OE+O GI System 2.4E-3 2.4E-3

Iron NA OE+O 1.2E+O 1.2E+O

Lead NA OE+O NA O.OE+O

Manganese NA OE+O CNS 1.6E-1 1.6E-1

Mercury NA OE+O Immune System 6.5E-3 6.5E-3

Molybdenum NA OE+O Blood 6.6E-2 6.6E-2

Nickel NA OE+O Body Weight 7.0E-3 7.0E-3

Nitrate NA OE+O Blood 3.9E-2 3.9E-2

Selenium NA OE+O Whole Body 2.3E-2 2.3E-2

Silver NA OE+O Skin 2.6E-2 2.6E-2

Thallium NA OE+O Liver, Blood, Hair 1.3E+O 1.3E+O

Vanadium NA OE+O Hair 2.5E-2 2.5E-2

Zinc NA OE+O Blood 3.2E-4 3.2E-4

1,2,4-Trimethylbenzene NA OE+O 9.7E-3 9.7E-3

1,2-Dichloroethane 7E-6 7E-6 1.5E-2 1.5E-2

1,3,5-Trimethylbenzene NA OE+O 5.1E-3 5.1E-3

Acenaphthene NA OE+O Liver 3.2E-2 3.2E-2

Acenaphthylene NA OE+O NA O.OE+O

Acetone NA OE+O Liver, Kidney 8.8E-1 8.8E-1
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~cenario Timeframe: Future

IReceptor Population: Car Wash Worker

IReceptor Age: Adult

'." .~---"

TABLE 9.2

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

...... /

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Anthracene NA OE+O NOAEL 1.7E-3 1.7E-3

Benzene 2E-3 2E-3 1.8E+1 1.8E+1

Benzo[a]anthracene 1E-4 1E-4 NA O.OE+O

Benzo[a]pyrene 2E-3 2E-3 NA O.OE+O

Benzo[b]nuoranthene 1E-4 1E-4 NA O.OE+O

Benzo[g,h.l]perylene NA OE+O NA O.OE+O

Benzo[k]nuoranthene 5E-5 5E-5 NA O.OE+O

Carbon Disulfide NA OE+O Reproductive/ Teratogenic 4.2E-4 4.2E-4

Chrysene 2E-5 2E-5 NA O.OE+O

Dibenz[a,h]anthracene 4E-5 4E-5 NA O.OE+O

Ethylbenzene 1E-5 1E-5 Liver, Kidney 7.0E-2 7.0E-2

Fluoranthene NA OE+O Kidney, Liver, Blood 6.2E-2 6.2E-2

Fluorene NA OE+O Blood 1.5E-2 1.5E-2

Indeno(1,2,3-cd)pyrene 2E-4 2E-4 NA O.OE+O

Isopropyl benzene NA OE+O Kidney 6.5E-4 6.5E-4

Methyl isobutyl ketone OE+O OE+O 3.9E-4 3.9E-4

Methylene chloride 8E-6 8E-6 Liver 2.6E-2 2.6E-2

MTBE 1E-7 1E-7 NA O.OE+O

Naphthalene NA OE+O Whole Body 8.4E+O 8.4E+O

n-Butylbenzene NA OE+O 4.0E-1 4.0E-1

n-Propylbenzene NA OE+O 2.4E-3 2.4E-3

Phenanthrene NA OE+O NA O.OE+O

Pyrene NA OE+O Kidney 5.9E-2 5.9E-2

Styrene NA OE+O Blood, Liver 8.2E-3 8.2E-3

Toluene NA OE+O Liver, Kidney, Respiratory 2.7E-2 2.7E-2

Xylenes (total) NA OE+O Whole Body 1.9E-2 1.9E-2

!chemical Tolal 5E-3 5E-3 3.1E+1 3.1E+1

IExposure Point Total 5E-3 I 3.1E+1 I
Table7-10_Tier1_CarWash .xls Page 2 of6



Scenario Timeframe: Future

Receptor Population: Car Wash Worker

'Receptor Age: Adult

TABLE 9.2

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Exposure Medium Total 5E-3 3.1E+1

I 5E-3 II II 3.1E+1 I
Groundwater Industrial Water Industrial Water Aluminum NA OE+O 1.lE-4 1.lE-4

Industrial Use Antimony NA OE+O Whole Body, Blood 9.7E-5 9.7E-5

Arsenic 6E-6 6E-6 Skin 5.9E-3 5.9E-3

Barium NA OE+O Kidney 2.3E-3 2.3E-3

Beryllium NA OE+O Smallln!est!ne 7.4E-5 7.4E-5

Cadmium 4E-B 4E-B Kidney 5.2E-4 5.2E-4

Chromium NA OE+O 1.2E-3 1.2E-3

Cobalt NA OE+O 3.0E-5 3.0E-5

Copper NA OE+O GI System 2.2E-5 2.2E-5

Iron NA OE+O 1.lE-2 1.lE-2

Lead NA OE+O NA O.OE+O

Manganese NA OE+O CNS 1.4E-3 1.4E-3

Mercury NA OE+O Immune System 6.0E-5 6.0E-5

Molybdenum NA OE+O Blood 6.1E-4 6.1E-4

Nickel NA OE+O Body Weight 1.3E-5 1.3E-5

Nitrate NA OE+O Blood 3.5E-4 3.5E-4

Selenium NA OE+O Whole Body 2.1E-4 2.1E-4

Silver NA OE+O Skin 1.5E-4 1.5E-4

Thallium NA OE+O Liver, Blood, Hair 1.2E-2 1.2E-2

Vanadium NA OE+O Hair 2.3E-4 2.3E-4

Zinc NA OE+O Blood 1.BE-6 1.BE-6

1,2,4-Trimethylbenzene NA OE+O O.OE+O O.OE+O

1,2-Dichloroethane 3E-6 3E-6 5.7E-3 5.7E-3

1,3,5-Trimethylbenzene NA OE+O O.OE+O O,OE+O
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Iscenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 9,2

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

''- .._/

Medium Exposure Exposure Chemical Carcinogenic Risk Non'Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Acenaphthene NA OE+O Liver O,OE+O O,OE+O

Acenaphthylene NA OE+O NA O,OE+O

Acetone NA OE+O Liver, Kidney 8.7E-3 8,7E-3

Anthracene NA OE+O NOAEL O,OE+O O,OE+O

Benzene 3E-4 3E-4 2.4E+0 2.4E+0

Benzo[a]anthracene OE+O OE+O NA O,OE+O

Benzo[a]pyrene OE+O OE+O NA O,OE+O

Benzo[b]fluoranthene OE+O OE+O NA O,OE+O

Benzo[g,h,l]perylene NA OE+O NA O,OE+O

Benzo[k]fluoranthene OE+O OE+O NA O,OE+O

Carbon Disulfide NA OE+O Reproductive/ Teratogenic B,BE-5 B,BE-5

Chrysene OE+O OE+O NA O,OE+O

Dlbenz[a,h]anthracene OE+O OE+O NA O,OE+O

Ethylbenzene 4E-B 4E-6 Liver, Kidney 3.2E-2 3,2E-2

Fluoranthene NA OE+O Kidney, Liver, Blood O,OE+O O,OE+O

Fluorene NA OE+O Blood O,OE+O O,OE+O

Indeno(1,2,3-cd)pyrene OE+O OE+O NA O,OE+O

Isopropyl benzene NA OE+O Kidney 1,8E-4 1,8E-4

Methyl isobutyl ketone OE+O OE+O 1,4E-5 1.4E-5

Methylene chloride 3E-7 3E-7 Liver 8,5E-4 8,5E-4

MTBE 4E-9 4E-9 NA O,OE+O

Naphthalene NA OE+O Whole Body 3,BE+0 3,BE+0

n-Butylbenzene NA OE+O O,OE+O O,OE+O

n-Propylbenzene NA OE+O O,OE+O O,OE+O

Phenanthrene NA OE+O NA O,OE+O

Pyrene NA OE+O Kidney O,OE+O O,OE+O

Styrene NA OE+O Blood, Liver 2,8E-3 2,8E-3

Toluene NA OE+O Liver, Kidney, Respiratory 7,8E-3 7,8E-3

Xylenes (total) NA OE+O Whole Body 9,1E-3 9,1E-3
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~cenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 9.2

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

~
3E-4

~~
6.1E+0 I 6.1E+0 I

I 6.1E+0 I
3E-4 6.1E+0

Work Space Air Work Space Air 1,2,4-Trimethylbenzene NA OE+O 3E-3 2.6E-3

1,2-Dichloroethane 1E-7 1E-7 4E-3 3.8E-3

1,3,5-Trimethylbenzene NA OE+O 1E-3 1.4E-3

Acenaphthene NA OE+O NA O.OE+O

Acetone NA OE+O NA O.OE+O

Anthracene NA OE+O NA O.OE+O

Benzene 2E-5 2E-5 4E-1 3.6E-1

Benzo[b]fluoranthene 3E-7 3E-7 NA O.OE+O

Carbon Disulfide NA OE+O Peripheral Nervous System 2E-6 2.5E-6

Chrysene 4E-8 4E-8 NA O.OE+O

Ethylbenzene 1E-7 1E-7 Developmental 2E-4 2.4E-4

Fluorene NA OE+O NA O.OE+O

Isopropyl benzene NA OE+O Kidney 6E-6 5.5E-6

Methyl isobutyl ketone OE+O OE+O 1E-5 1.2E-5

Methylene chloride 3E-8 3E-8 2E-5 2.4E-5

MTBE 6E-10 6E-10 Liver, Kidney 2E-6 2.2E-6

Naphthalene NA OE+O Respiratory 2E+0 1.8E+0

n-Butylbenzene NA OE+O NA O.OE+O

n-Propylbenzene NA OE+O NA O.OE+O

Pyrene NA OE+O NA O.OE+O

Styrene NA OE+O CNS 6E-5 5.6E-5

Toluene NA OE+O CNS, Respiratory 5E-4 5.2E-4

Xylenes (total) NA OE+O CNS 1E-3 1.4E-3
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Scenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 9.2

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

,OO~
Target Organ(s) Routes Total

Chemical Total 2E-5 2.2E+O 2.2E+O

IExposure Point Total I 2.2E+O

IExposure Medium Total 2.2E+O

Medium Total 8.3E+O

Receptor Total 6E-3 4.0E+1
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Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 9.3

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Potable Water Potable Water Aluminum NA OE+O 1.2E-2 1.2E-2

Potable Use Antimony NA OE+O Whole Body, Blood 1.lE-2 1.lE-2

Arsenic 2E-4 2E-4 Skin 6.5E-1 6.5E-1

Barium NA OE+O Kidney 2.5E-1 2.5E-1

Beryllium NA OE+O Small Intestine 8.1E-3 8.1E-3

Cadmium 1E-6 1E-6 Kidney 5.7E-2 5.7E-2

Chromium NA OE+O 6.5E-2 6.5E-2

Cobalt NA OE+O 3.3E-3 3.3E-3

Copper NA OE+O GI System 2.4E-3 2.4E-3

Iron NA OE+O 1.2E+O 1.2E+O

Lead NA OE+O NA O.OE+O

Manganese NA OE+O CNS 1.6E-1 1.6E-1

Mercury NA OE+O Immune System 6.5E-3 6.5E-3

Molybdenum NA OE+O Blood 6.6E-2 6.6E-2

Nickel NA OE+O Body Weight 7.0E-3 7.0E-3

Nitrate NA OE+O Blood 3.9E-2 3.9E-2

Selenium NA OE+O Whole Body 2.3E-2 2.3E-2

Silver NA OE+O Skin 2.6E-2 2.6E-2

Thallium NA OE+O Liver, Blood, Hair 1.3E+O 1.3E+O

Vanadium NA OE+O Hair 2.5E-2 2.5E-2

Zinc NA OE+O Blood 3.2E-4 3.2E-4

1,2,4-Trimethylbenzene NA OE+O 9.7E-3 9.7E-3

l,2-Dichloroethane 2E-6 2E-6 1.5E-2 1.5E-2

1,3,5-Trimethylbenzene NA OE+O 5.1E-3 5.1E-3

Acenaphthene NA OE+O Liver 3.2E-2 3.2E-2

Acenaphthylene NA OE+O NA O.OE+O

Acetone NA OE+O Liver, Kidney 8.8E-1 8.8E-1
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Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 9.3

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

'''---/'

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Anthracene NA OE+O NOAEL 1.7E-3 1.7E-3

Benzene 5E-4 5E-4 1.8E+1 1.8E+1

Benzo[a]anthracene 3E-5 3E-5 NA O.OE+O

Benzo[a)pyrene 6E-4 6E-4 NA O.OE+O

Benzo[b]fluoranthene 3E-5 3E-5 NA O.OE+O

Benzo[g,h,l]perylene NA OE+O NA O.OE+O

Benzo[k]fluoranthene 1E-5 1E-5 NA O.OE+O

Carbon Disulfide NA OE+O eproductive/ Teratogeni 4.2E-4 4.2E-4

Chrysene 4E-6 4E-6 NA O.OE+O

Dibenz[a,h]anthracene 1E-5 1E-5 NA O.OE+O

Ethylbenzene 3E-6 3E-6 Liver, Kidney 7.0E-2 7.0E-2

Fluoranthene NA OE+O Kidney, Liver, Blood 6.2E-2 6.2E-2

Fluorene NA OE+O Blood 1.5E-2 1.5E-2

Indeno(1,2,3-cd)pyrene 4E-5 4E-5 NA O.OE+O

Isopropyl benzene NA OE+O Kidney 6.5E-4 6.5E-4

Methyl isobutyl ketone OE+O OE+O 3.9E-4 3.9E-4

Methylene chloride 2E-6 2E-6 Liver 2.6E-2 2.6E-2

MTBE 3E-8 3E-8 NA O.OE+O

Naphthalene NA OE+O Whole Body 8.4E+O 8.4E+O

n-Butylbenzene NA OE+O 4.0E-1 4.0E-1

n-Propylbenzene NA OE+O 2.4E-3 2.4E-3

Phenanthrene NA OE+O NA O.OE+O

Pyrene NA OE+O Kidney 5.9E-2 5.9E-2

Styrene NA OE+O Blood, Liver 8.2E-3 8.2E-3

Toluene NA OE+O iver, Kidney, Respirator) 2.7E-2 2.7E-2

Xylenes (total) NA OE+O Whole Body 1.9E-2 1.9E-2

I 1E-3 1E-3 3.1E+1 I 3.1E+1 I
Exposure Point Total 1E-3 I 3.1E+1 I
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Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 9.3

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Exposure Medium Total 1E-3 3.1E+1

Medium Total 1E-3 3.1E+1

Groundwater Industrial Water Industrial Water Aluminum NA OE+O 6.8E-5 6.8E-5

Industrial Use Antimony NA OE+O Whole Body, Blood 5.8E-5 5.8E-5

Arsenic 4E-7 4E-7 Skin 3.6E-3 3.6E-3

Barium NA OE+O Kidney 1.4E-3 1.4E-3

Beryllium NA OE+O Small Intestine 4.5E-5 4.5E-5

Cadmium 2E-9 2E-9 Kidney 3.2E-4 3.2E-4

Chromium NA OE+O 7.1E-4 7.1E-4

Cobalt NA OE+O 1.8E-5 1.8E-5

Copper NA OE+O GI System 1.3E-5 1.3E-5

Iron NA OE+O 6.4E-3 6.4E-3

Lead NA OE+O NA O.OE+O

Manganese NA OE+O CNS 8.6E-4 8.6E-4

Mercury NA OE+O Immune System 3.6E-5 3.6E-5

Molybdenum NA OE+O Blood 3.6E-4 3.6E-4

Nickel NA OE+O Body Weight 7.8E-6 7.8E-6

Nitrate NA OE+O Blood 2.1E-4 2.1E-4

Selenium NA OE+O Whole Body 1.3E-4 1.3E-4

Silver NA OE+O Skin 8.8E-5 8.8E-5

Thallium NA OE+O Liver, Blood, Hair 7.1E-3 7.1E-3

Vanadium NA OE+O Hair l.4E-4 l.4E-4

Zinc NA OE+O Blood 1.lE-6 1.lE-6

1,2,4-Trimethylbenzene NA OE+O O.OE+O O.OE+O

1,2-Dichloroethane 2E-7 2E-7 3.4E-3 3.4E-3

1,3,5-Trimethylbenzene NA OE+O O.OE+O O.OE+O
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Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 9.3

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Roules Total

Acenaphthene NA OE+O Liver O.OE+O O.OE+O

Acenaphthylene NA OE+O NA O.OE+O

Acetone NA OE+O Liver, Kidney 5.2E-3 5.2E-3

Anthracene NA OE+O NOAEL O.OE+O O.OE+O

Benzene 2E-5 2E-5 1.5E+O 1.5E+O

Benzo[a]anthracene OE+O OE+O NA O.OE+O

Benzo[a]pyrene OE+O OE+O NA O.OE+O

Benzo[bjfluoranthene OE+O OE+O NA O.OE+O

Benzo[g,h,l]perylene NA OE+O NA O.OE+O

Benzo[k]fluoranthene OE+O OE+O NA O.OE+O

Carbon Disulfide NA OE+O eproductive/ Teratogenic 4.0E-5 4.0E-5

Chrysene OE+O OE+O NA O.OE+O

Dibenz[a,hjanthracene OE+O OE+O NA O.OE+O

Ethylbenzene 3E-7 3E-7 Liver, Kidney 1.9E-2 1.9E-2

Fluoranthene NA OE+O Kidney, Liver, Blood O.OE+O O.OE+O

Fluorene NA OE+O Blood O.OE+O O.OE+O

Indeno(1,2,3-cd)pyrene OE+O OE+O NA O.OE+O

Isopropyl benzene NA OE+O Kidney 1.lE-4 1.1E-4

Methyl isobutyl ketone OE+O OE+O 8.5E-6 8.5E-6

Methylene chloride 2E-8 2E-8 Liver 5.1E-4 5.1E-4

MTBE 2E-l0 2E-10 NA O.OE+O

Naphthalene NA OE+O Whole Body 2.2E+O 2.2E+O

n-Butylbenzene NA OE+O O.OE+O O.OE+O

n-Propylbenzene NA OE+O O.OE+O O.OE+O

Phenanthrene NA OE+O NA O.OE+O

Pyrene NA OE+O Kidney O.OE+O O.OE+O

Styrene NA OE+O Blood, Liver 1.7E-3 1.7E-3

Toluene NA OE+O iver, Kidney, Respiratory 4.7E-3 4.7E-3

Xylenes (total) NA OE+O Whole Body "I 5.5E-3 5.5E-3
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Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 9.3

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion Inhalation Demnal Exposure Primary Ingestion Inhalation Demnal Exposure

Routes Total Target Organ(s) Routes Total

,,,§§ 3.7E+O

Exposure Point Total t 3
.
7E

+
O

Exposure Medium Total

Work Space Air Work Space Air 1,2,4-Trimethylbenzene NA OE+O 3E-3 2.6E-3

1,2-Dichloroethane 3E-8 3E-8 4E-3 3.7E-3

1,3,5-Trimethylbenzene NA OE+O 1E-3 1.4E-3

Acenaphthene NA OE+O NA O.OE+O

Acetone NA OE+O NA O.OE+O

Anthracene NA OE+O NA O.OE+O

Benzene 6E-6 6E-6 3E-1 3.5E-1

Benzo[b]fluoranthene 7E-8 7E-8 NA O.OE+O

Carbon Disulfide NA OE+O eripheral Nervous System 2E-6 2.4E-6

Chrysene 1E-8 1E-8 NA O.OE+O

Ethylbenzene 2E-8 2E-8 Developmental 2E4 2.3E-4

Fluorene NA OE+O NA O.OE+O

Isopropyl benzene NA OE+O Kidney 5E-6 5.3E-6

Methyl isobutyl ketone OE+O OE+O 1E-5 1.lE-5

Methylene chloride 7E-9 7E-9 2E-5 2.3E-5

MTBE 2E-10 2E·10 Liver, Kidney 2E-6 2.1E-6

Naphthalene NA OE+O Respiratory 2E+0 1.7E+0

n-Butylbenzene NA OE+O NA O.OE+O

n-Propylbenzene NA OE+O NA O.OE+O

Pyrene NA OE+O NA O.OE+O

Styrene NA OE+O CNS 5E-5 5.5E-5

Toluene NA OE+O eNS, Respiratory 5E4 5.1E4

Xylenes (total) NA OE+O CNS 1E-3 1.3E-3
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Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

..~~ .'

TABLE 9.3

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

hemical Total 6E-6 6E-6 2.1E+O 2.1E+O

!Exposure Point Total I : 6E-6

Exposure Medium Total o t1::+n

Medium Total 2E-5 5.8E+O

Receptor Total 1E-3 3.7E+1
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Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 9.4

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Potable Water Potable Water Aluminum NA OE+O 1.2E-2 1.2E-2

Potable Use Antimony NA OE+O Whole Body, Blood 1.lE-2 1.lE-2

Arsenic 7E-4 7E-4 Skin 6.5E-1 6.5E-1

Barium NA OE+O Kidney 2.5E-1 2.5E-1

Beryllium NA OE+O Small Intestine B.1E-3 B.1E-3

Cadmium 4E-6 4E-6 Kidney 5.7E-2 5.7E-2

Chromium NA OE+O 6.5E-2 6.5E-2.-

Cobalt NA OE+O 3.3E-3 3.3E-3

Copper NA OE+O GI System 2.4E-3 2.4E-3

Iron NA OE+O 1.2E+O 1.2E+O

Lead NA OE+O NA O.OE+O

Manganese NA OE+O CNS 1.6E-1 1.6E-1

Mercury NA OE+O Immune System 6.5E-3 6.5E-3

Molybdenum NA OE+O Blood 6.6E-2 6.6E-2

Nickel NA OE+O Body Weight 7.0E-3 7.0E-3

Nitrate NA OE+O Blood 3.9E-2 3.9E-2

Selenium NA OE+O Whole Body 2.3E-2 2.3E-2

Silver NA OE+O Skin 2.6E-2 2.6E-2

Thallium NA OE+O Liver, Blood, Hair 1.3E+O 1.3E+O

Vanadium NA OE+O Hair 2.5E-2 2.5E-2

Zinc NA OE+O Blood 3.2E-4 3.2E-4

1,2,4-Trimethylbenzene NA OE+O 9.7E-3 9.7E-3

l,2-Dichloroethane 7E-6 7E-6 1.5E-2 1.5E-2

1,3,5-Trimethylbenzene NA OE+O 5.1E-3 5.1E-3

Acenaphthene NA OE+O Liver 3.2E-2 3.2E-2

Acenaphthylene NA OE+O NA O.OE+O

Acetone NA OE+O Liver, Kidney B.BE-1 B.BE-1
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Scenario Timeframe; Future

Receptor Population: Landscape Worker

Receptor Age: Adult

/

TABLE 9.4

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcin0genic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Anthracene NA OE+O NOAEL 1.7E-3 1.7E-3

Benzene 2E-3 2E-3 1.8E+1 1.8E+1

Benzo[a]anthracene 1E-4 1E-4 NA O.OE+O

Benzo[a]pyrene 2E-3 2E-3 NA O.OE+O

Benzo[b]fluoranthene 1E-4 1E-4 NA O.OE+O

Benzo[g.h,l]perylene NA OE+O NA O.OE+O

Benzo[k]fluoranthene 5E-5 5E-5 NA O.OE+O

Carbon Disulfide NA OE+O eproductive/ Teratogeni 4.2E-4 4.2E-4

Chrysene 2E-5 2E-5 NA O.OE+O

Dibenz[a,h]anthracene 4E-5 4E-5 NA O.OE+O

Ethylbenzene 1E-5 1E-5 Liver, Kidney 7.0E-2 7.0E-2

Fluoranthene NA OE+O Kidney, Liver, Blood 6.2E-2 6.2E-2

Fluorene NA OE+O Blood 1.5E-2 1.5E-2

Indeno(1,2,3-cd)pyrene 2E-4 2E-4 NA O.OE+O

Isopropyl benzene NA OE+O Kidney 6.5E-4 6.5E-4

Methyl isobutyl ketone OE+O OE+O 3.9E-4 3.9E-4

Methylene chloride 8E-6 8E-6 Liver 2.6E-2 2.6E-2

MTBE 1E-7 1E-7 NA O.OE+O

Naphthalene NA OE+O Whole Body 8.4E+O 8.4E+O

n-Butylbenzene NA OE+O 4.0E-1 4.0E-1

n-Propylbenzene NA OE+O 2.4E-3 2.4E-3

Phenanthrene NA OE+O NA O.OE+O

pyrene NA OE+O Kidney 5.9E-2 5.9E-2

Styrene NA OE+O Blood, Liver 8.2E-3 8.2E-3

Toluene NA OE+O iver, Kidney, Respirato~ 2.7E-2 2.7E-2

Xylenes (total) NA OE+O Whole Body 1.9E-2 1.9E-2

IChemical Total I 5E-3

AR~
3.1E+1 I 3.1E+1 I

IExposure Point Total I I 3.1E+1 I
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Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 9.4

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation ~~.,~
Routes Total Target Organ(s) Routes Total

Exposure Medium Total SE-3

Medium Total SE-3 3.1E+1

Groundwater Industrial Water Industrial Water Aluminum NA OE+O 1.SE-4 1.SE-4

Industrial Use Antimony NA OE+O Whole Body, Blood 1.3E-4 1.3E-4

Arsenic 4E-6 4E-6 Skin 7.7E-3 7.7E-3

Barium NA OE+O Kidney 2.9E-3 2.9E-3

Beryllium NA OE+O Small Intestine 9.6E-S 9.6E-S

Cadmium 3E-8 3E-8 Kidney 6.8E-4 6.8E-4

Chromium NA OE+O 1.SE-3 1.SE-3

Cobalt NA OE+O 3.9E-S 3.9E-S

Copper NA OE+O GI System 2.9E-S 2.9E-S

Iron NA OE+O 1.4E-2 1.4E-2

Lead NA OE+O NA O.OE+O

Manganese NA OE+O CNS 1.8E-3 1.8E-3

Mercury NA OE+O Immune System 7.8E-S 7.8E-S

Molybdenum NA OE+O Blood 7.8E-4 7.8E-4

Nickel NA OE+O Body Weight 1.7E-S 1.7E-S

Nitrate NA OE+O Blood 4.6E-4 4.6E-4

Selenium NA OE+O Whole Body 2.7E-4 2.7E-4

Silver NA OE+O Skin 1.9E-4 1.9E-4

Thallium NA OE+O Liver, Blood, Hair 1.SE-2 l.SE-2

Vanadium NA OE+O Hair 3.0E-4 3.0E-4

Zinc NA OE+O Blood 2.3E-6 2.3E-6

1,2,4-Trimethylbenzene NA OE+O O.OE+O O.OE+O

l,2-Dichloroethane 2E-6 2E-6 7.3E-3 7.3E-3

1,3,S-Trimethylbenzene NA OE+O O.OE+O O.OE+O
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IScenario Timeframe: Future

IReceptor Population: Landscape Worker

IReceptor Age: Adult

TABLE g.4

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Acenaphthene NA OE+O Liver O.OE+O O.OE+O

Acenaphthylene NA OE+O NA O.OE+O

Acetone NA OE+O Liver, Kidney 1.1E-Z 1.1E-Z

Anthracene NA OE+O NOAEL O.OE+O O.OE+O

Benzene ZE-4 ZE-4 3.1E+O 3.1E+O

Benzo[alanthracene OE+O OE+O NA O.OE+O

Benzo[a]pyrene OE+O OE+O NA O.OE+O

Benzo[b]ftuoranthene OE+O OE+O NA O.OE+O

Benzo[g,h,llperylene NA OE+O NA O.OE+O

Benzo[klftuoranthene OE+O OE+O NA O.OE+O

Carbon Disulfide NA OE+O eproductive/ Teratogenic 8.6E-5 8.6E-5

Chrysene OE+O OE+O NA O.OE+O

Dibenz[a,hlanthracene OE+O OE+O NA O.OE+O

Ethylbenzene 3E-6 3E-6 Liver, Kidney 4.1E-Z 4.1E-Z

Fluoranthene NA OE+O Kidney, Liver, Blood O.OE+O O.OE+O

Fluorene NA OE+O Blood O.OE+O O.OE+O

Indeno(1,Z,3-cd)pyrene OE+O OE+O NA O.OE+O

Isopropyl benzene NA OE+O Kidney Z.4E-4 2.4E-4

Methyl isobutyl ketone OE+O OE+O 1.8E-5 1.8E-5

Methylene chloride ZE-7 ZE-7 Liver 1.1E-3 1.1E-3

MTBE 3E-9 3E-9 NA O.OE+O

Naphthalene NA OE+O Whole Body 4.7E+O 4.7E+O

n-Butylbenzene NA OE+O O.OE+O O.OE+O

n-Propylbenzene NA OE+O O.OE+O O.OE+O

Phenanthrene NA OE+O NA O.OE+O

Pyrene NA OE+O Kidney O.OE+O O.OE+O

Styrene NA OE+O Blood, Liver 3.6E-3 3.6E-3

Toluene NA OE+O iver, Kidney, Respiratory 1.0E-Z 1.0E-Z

Xylenes (total) NA OE+O Whole Body -I 1.ZE-Z 1.ZE-Z
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Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 9.4

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

IChemical Total I 2E-4 2E-4 8.0E+O I 8.0E+O I
!Exposure Point Total I 2E-4 I 8.0E+O I

IExposure Medium Total I I 2E-4 II II 8.0E+O I

Work Space Air Work Space Air 1,2,4-Trimethylbenzene NA OE+O 3E-3 2.6E-3

1,2-Dichloroethane 1E-7 1E-7 4E-3 3.7E-3

1,3,5-Trimethylbenzene NA OE+O 1E-3 1.4E-3

Acenaphthene NA OE+O NA O.OE+O

Acetone NA OE+O NA O.OE+O

Anthracene NA OE+O NA O.OE+O

Benzene 2E-5 2E-5 3E-1 3.5E-1

Benzo[b]ftuoranthene 3E-7 3E-7 NA O.OE+O

Carbon Disulfide NA OE+O eripheral Nervous System 2E-6 2.4E-6

Chrysene 4E-8 4E-8 NA O.OE+O

Ethylbenzene 9E-8 9E-8 Developmental 2E-4 2.3E-4

Fluorene NA OE+O NA O.OE+O

Isopropyl benzene NA OE+O Kidney 5E-6 5.3E-6

Methyl isobutyl ketone OE+O OE+O 1E-5 1.1E-5

Methylene chloride 2E-8 2E-8 2E-5 2.3E-5

MTBE 6E-10 6E-10 Liver, Kidney 2E-6 2.1E-6

Naphthalene NA OE+O Respiratory 2E+O 1.7E+O

n-Butylbenzene NA OE+O NA O.OE+O

n-Propylbenzene NA OE+O NA O.OE+O

Pyrene NA OE+O NA O.OE+O

Styrene NA OE+O CNS 5E-5 5.5E-5

Toluene NA OE+O eNS, Respiratory 5E-4 5.1E-4

Xylenes (total) NA OE+O CNS 1E-3 1.3E-3
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Scenario Timelrame: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 9.4

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Non-Carcinogenic Hazard QuotientMedium

Medium Total

Receptor Total

Exposure

Medium

Exposure Medium Total

Exposure

Point

Chemical

01 Potential

Concem

hemical Total

Carcinogenic Risk

Ingestion Inhalation Dennal

2E-5

Primary

Target Organ(s)

Ingestion Inhalation Dennal

2.1E+0
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Scenario Timeframe: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Child / Age-Adjusted Adult

TABLE 9.5

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Soil Vapor Indoor Air Indoor Air Benzene 1E-6 1E-6 2E-3 1.6E-3

Chloroform 6E-9 6E-9 9E-6 8.9E-6

Ethylbenzene 3E-8 3E-8 Developmental 3E-5 3.4E-5

m,p-Xylene NA OE+O CNS 5E-4 5.2E-4

Naphthalene NA OE+O Respiratory 7E-3 6.9E-3

Tetrachloroethene (PCE) 4E-9 4E-9 Liver, Kidney 5E-5 4.7E-5

Trichloroethene 3E-9 3E-9 CNS 6E-6 5.7E-6

!Chemical Total 1E-6 1E-6 9.1E-3 I 9.1E-3 I
IExposure Point Total 1E-6 I 9.1E-3 I

Exposure Medium Total 1E-6 I 9.1E-3 I
Medium Total 1E-6 9.1E-3

Groundwater Indoor Air Indoor Air 1,2,4-Trimethylbenzene NA OE+O 8E-4 7.9E-4

l,2-Dichloroethane 2E-7 2E-7 4E-3 3.5E-3

1,3,5-Trimethylbenzene NA OE+O 1E-2 9.7E-3

Acetone NA OE+O 8E-4 7.9E-4

Benzene 1E-4 1E-4 2E-1 1.8E-1

Carbon disulfide NA OE+O eripheral Nervous System 7E-5 7.1E-5

Ethylbenzene 7E-7 7E-7 Developmental 7E-4 7.5E-4

Isopropyl benzene NA OE+O Kidney 4E-5 4.1E-5

Methyl isobutyl ketone NA OE+O 2E-5 1.7E-5

Methylene chloride 7E-8 7E-8 4E-4 3.9E-4

MTBE 8E-10 8E-1O Liver, Kidney 9E-7 8.7E-7

Naphthalene NA OE+O Respiratory 2E-1 2.2E-1

n-Butylbenzene NA OE+O 4E-2 3.8E-2

n-Propylbenzene NA OE+O NA O.OE+O

Styrene NA OE+O CNS 1E-4 1.3E-4
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Scenario Timelrame: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Child / Age-Adjusted Adult

TABLE 9.5

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point 01 Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Toluene NA OE+O CNS, Respiratory 4E-3 3.9E-3

Xylenes (total) NA OE+O CNS 8E-4 8.2E-4

IChemical Total I 1E-4

m~
4.6E-1

IExposure Point Total I 4.6E-1

IExposure Medium Total I II 1E-4 II 4.6E-1

Medium Total I 1E-4 II I 4.6E-1

Groundwater' Potable Water Potable Water Aluminum NA OE+O 4.5E-2 4.5E-2

Potable Use Antimony NA OE+O Whole Body, Blood 3.8E-2 3.8E-2

Arsenic 7E-4 7E-4 Skin 2.3E+0 2.3E+0

Barium NA OE+O Kidney 8.9E-1 8.9E-1

Beryllium NA OE+O Small Intestine 2.9E-2 2.9E-2

Cadmium 4E-6 4E-6 Kidney 2.1E-1 2.1E-1

Chromium NA OE+O 2.3E-1 2.3E-1

Cobalt NA OE+O 1.2E-2 1.2E-2

Copper NA OE+O GI System 8.8E-3 8.8E-3

Iron NA OE+O 4.2E+0 4.2E+O

Lead NA OE+O NA O.OE+O

Manganese NA OE+O CNS 5.6E-1 5.6E-1

Mercury NA OE+O Immune System 2.4E-2 2.4E-2

Molybdenum NA OE+O Blood 2.4E-1 2.4E-1

Nickel NA OE+O Body Weight 2.6E-2 2.6E-2

Nitrate NA OE+O Blood 1.4E-1 1.4E-1

Selenium NA OE+O Whole Body 8.3E-2 8.3E-2

Silver NA OE+O Skin 9.6E-2 9.6E-2

Thallium NA OE+O Liver, Blood, Hair 4.7E+0 4.7E+0

Vanadium NA OE+O Hair 9.1E-2 9.1E-2
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Scenario Timeframe: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Child / Age-Adjusted Adult

TABLE 9.5

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point olPotenlial

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Zinc NA OE+O Blood 1.2E-3 1.2E-3

1,2,4-Trimethylbenzene NA OE+O 3.5E-2 3.5E-2

1,2-Dichloroethane 8E-6 8E-6 5.3E-2 5.3E-2

1,3,5-Trimethylbenzene NA OE+O 1.9E-2 1.9E-2

Acenaphthene NA OE+O Liver 1.2E-l 1.2E-l

Acenaphthylene NA OE+O NA O.OE+O

Acetone NA OE+O Liver, Kidney 3.2E+O 3.2E+O

Anthracene NA OE+O NOAEL 6.3E-3 6.3E-3

Benzene 2E-3 2E-3 6.4E+l 6.4E+l

Benzo[a]anthracene lE-4 lE-4 NA O.OE+O

Benzo[a]pyrene 2E-3 2E-3 NA O.OE+O

Benzo[bjfluoranthene lE-4 lE-4 NA O.OE+O

Benzo[g,h,ljperylene NA OE+O NA O.OE+O

Benzo[k]fluoranthene 6E-5 6E-5 NA O.OE+O

Carbon Disulfide NA OE+O eproductive/ Teratogeni 1.5E-3 1:5E-3

Chrysene 2E-5 2E-5 NA O.OE+O

Dibenz[a,hjanthracene 4E-5 4E-5 NA O.OE+O

Elhylbenzene lE-5 lE-5 Liver, Kidney 2.6E-l 2.6E-l

Fluoranthene NA OE+O Kidney, Liver, Blood 2.2E-l 2.2E-l

Fluorene NA OE+O Blood 5.6E-2 5.6E-2

Indeno(1,2,3-cd)pyrene 2E-4 2E-4 NA O.OE+O

Isopropyl benzene NA OE+O Kidney 2.4E-3 2.4E-3

Methyl isobutyl ketone OE+O OE+O 1.4E-3 1.4E-3

Methylene chloride 8E-6 8E-6 Liver 9.6E-2 9.6E-2

MTBE lE-? 1E·? NA O.OE+O

Naphthalene NA OE+O Whole Body 3.0E+l 3.0E+l

n-Butylbenzene NA OE+O l.4E+O 1.4E+O

n-Propylbenzene NA OE+O 8.8E-3 8.8E-3
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Scenario Timeframe: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Child / Age-Adjusted Adult

TABLE 9.5

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Phenanthrene NA OE+O NA O.OE+O

Pyrene NA OE+O Kidney 2.1E-1 2.1E-1

Styrene NA OE+O Blood, Liver 3.0E-2 3.0E-2

Toluene NA OE+O iver, Kidney, Respirator 9.9E-2 9.9E-2

Xylenes (total) NA OE+O Whole Body 6.8E-2 6.8E-2

IChemical Total 6E-3 6E-3 1.1E+2 1.1E+2

Exposure Point Total 6E-3 1.1E+2

Exposure Medium Total I 6E-3 II I 1.1E+2

Indoor Air Indoor Air 1,2,4-Trimethylbenzene NA OE+O 6E+O 5.8E+O

1,2-Dichloroethane 7E-5 7E-5 6E+O 6.3E+O

1,3,5-Trimethylbenzene NA OE+O 3E+O 3.0E+O

Acenaphthene NA OE+O NA O.OE+O

Acetone NA OE+O NA O.OE+O

Anthracene NA OE+O NA O.OE+O

Benzene 1E-2 1E-2 6E+2 6.3E+2

Benzo[b]fluoranthene 2E-4 2E-4 NA O.OE+O

Carbon Disulfide NA OE+O eripheral Nervous System 4E-3 4.3E-3

Chrysene 3E-5 3E-5 NA O.OE+O

Ethylbenzene 6E-5 6E-5 Developmental 5E-1 4.9E-1

Fluorene NA OE+O NA O.OE+O

Isopropyl benzene NA OE+O Kidney 1E-2 1.2E-2

Methyl isobutyl ketone OE+O OE+O 3E-2 2.7E-2

Methylene chloride 1E-5 1E-5 4E-2 3.7E-2

MTBE 3E-7 3E-7 Liver, Kidney 4E-3 3.9E-3

Naphthalene NA OE+O Respiratory 4E+3 3.9E+3

n-Butylbenzene NA OE+O NA O.OE+O

n-Propylbenzene NA OE+O NA O.OE+O

Table7-10_Tier1_Resident.xls Page 4 of5



Scenario Timeframe: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Child / Age-Adjusted Adult

TABLE 9.5

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Pyrene NA OE+O NA O.OE+O

Styrene NA OE+O CNS lE-l 1.lE-l

Toluene NA OE+O CNS, Respiratory lE+O 1.0E+O

Xylenes (total) NA OE+O CNS 3E+O 2.6E+O

IChemical Total I lE-2 I lE-2 I 4.6E+3 4.6E+3

IExposure Point Total I lE-2 4.6E+3

Exposure Medium Total lE-2 4.6E+3

E-2 4.

Current Receptor Total (Inhalation via Soil Vapor) lE-6 9.1E-3

Current Receptor Total (Inhalation via Groundwater) lE-4 4.6E-l

Future Receptor Total (Potable Water Use + Inhalation via Soil Vapor) 2E-2 4.7E+3

Future Receptor Total (Potable Water Use + Inhalation via Groundwater) 2E-2 4.7E+3

1 _ Groundwater potable use is a future use scenario.
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Scenario Timeframe: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Child / Age-Adjusted Adult

~.....

TABLE 9.6

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Soil Vapor Indoor Air Indoor Air Benzene lE-6 lE-6 2E-3 1.6E-3

Chloroform 6E-9 6E-9 9E-6 8.9E-6

Ethylbenzene 3E-8 3E-8 Developmental 3E-5 3.4E-5

m,p-Xylene NA OE+O CNS 5E-4 5,2E-4

Naphthalene NA OE+O Respiratory 7E-3 6.9E-3

Tetrachloroethene (PCE 4E-9 4E-9 Liver, Kidney 5E-5 4.7E-5

Trichloroethene 3E-9 3E-9 CNS 6E-6 5.7E-6

lE-6 I lE-6 I 9.1E-3

=Exposure Point Total .lE-3

Exposure Medium Total .lE-3

IMedium Total 9.1E-3

Groundwater Indoor Air Indoor Air 1,2,4-Trimethylbenzene NA OE+O 8E-4 7.9E-4

1,2-Dichloroethane 2E-7 2E-7 4E-3 3.5E-3

1,3,5-Trimethylbenzene NA OE+O lE-2 9.7E-3

Acetone NA OE+O 8E-4 7.9E-4

Benzene lE-4 lE-4 2E-l 1.8E-l

Carbon disulfide NA OE+O Peripheral Nervous System 7E-5 7.1E-5

Ethylbenzene 7E-7 7E-7 Developmental 7E-4 7,5E-4

Isopropyl benzene NA OE+O Kidney 4E-5 4.1E-5

Methyl isobutyl ketone NA OE+O 2E-5 1.7E-5

Methylene chloride 7E-8 7E-8 4E-4 3.9E-4

MTBE 8E-1O 8E-1O Liver, Kidney 9E-7 8,7E-7

Naphthalene NA OE+O Respiratory 2E-l 2.2E-l

n-Butylbenzene NA OE+O 4E-2 3.8E-2

n-Propylbenzene NA OE+O NA O.OE+O

Styrene NA OE+O CNS lE-4 1.3E-4

Table7-10_Tierl_Resident.xls Page 1 of5



Scenario Timeframe: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Child / Age-Adjusted Adult

TABLE 9.6

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Toluene NA OE+O CNS, Respiratory 4E-3 3.9E-3

Xylenes (total) NA OE+O CNS 8E-4 8.2E-4

IChemical Total I 1E-4 1E-4 4.6E-1 I 4.6E-1 I

Exposure Point Total

1Et:jt

4.6E-1

IExposure Medium Total 1E-4 4.6E-1

IMedium Total II I 1E-4 4.6E-1

Groundwater1 Potable Water Potable Water Aluminum NA OE+O 8.9E-2 8.9E-2

Potable Use Antimony NA OE+O Whole Body, Blood 7.7E-2 7.7E-2

Arsenic 3E-3 3E-3 Skin 4.7E+O 4.7E+O

Barium NA OE+O Kidney 1.8E+O 1.8E+O

Beryllium NA OE+O Small Intestine 5.8E-2 5.8E-2

Cadmium 2E-5 2E-5 Kidney 4.1E-1 4.1E-1

Chromium NA OE+O 4.7E-1 4.7E-1

Cobalt NA OE+O 2.4E-2 2.4E-2

Copper NA OE+O GI System 1.8E-2 1.8E-2

Iron NA OE+O 8.5E+O 8.5E+O

Lead NA OE+O NA O.OE+O

Manganese NA OE+O CNS 1.lE+O 1.lE+O

Mercury NA OE+O Immune System 4.7E-2 4.7E-2

Molybdenum NA OE+O Blood 4.8E-1 4.8E-1

Nickel NA OE+O Body Weight 5.1E-2 5.1E-2

Nitrate NA OE+O Blood 2.8E-1 2.8E-1

Selenium NA OE+O Whole Body 1.7E-1 1.7E-1

Silver NA OE+O Skin 1.9E-1 1.9E-1

Thallium NA OE+O Liver, Blood, Hair 9.3E+O 9.3E+O

Vanadium NA OE+O Hair 1.8E-1 1.8E-1

Table7-10_Tier1_Residenl.xls
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Scenario Timeframe: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Child / Age-Adjusted Adult

,','
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TABLE 9.6

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Zinc NA OE+O Blood 2.3E-3 2.3E-3

1,2,4-Trimethylbenzene NA OE+O 7.0E-2 7.0E-2

1,2-Dichloroethane 3E-5 3E-5 1.lE-1 1.lE-1

1,3,5-Trimethylbenzene NA OE+O 3.7E-2 3.7E-2

Acenaphthene NA OE+O Liver 2.3E-1 2.3E-1

Acenaphthylene NA OE+O NA O.OE+O

Acetone NA OE+O Liver, Kidney 6.4E+O 6.4E+O

Anthracene NA OE+O NOAEL 1.3E-2 1.3E-2

Benzene 9E-3 9E-3 1.3E+2 1.3E+2

Benzo[a]anthracene 5E-4 5E-4 NA O.OE+O

Benzo[a]pyrene 1E-2 1E-2 NA O.OE+O

Benzo[b]fluoranthene 5E-4 5E-4 NA O.OE+O

Benzo[g,h,l]perylene NA OE+O NA O.OE+O

Benzo[kJfluoranthene 2E-4 2E-4 NA O.OE+O

Carbon Disulfide NA OE+O Reproductive! Teratogenic 3.1E-3 3.1E-3

Chrysene 8E-5 8E-5 NA O.OE+O

Dibenz[a,h]anthracene 2E-4 2E-4 NA O.OE..O

Ethylbenzene 5E-5 5E-5 Liver, Kidney 5.1E-1 5.1E-1

Fluoranthene NA OE+O Kidney, Liver, Blood 4.5E-1 4.5E-1

Fluorene NA OE+O Blood 1.lE-1 1.lE-1

Indeno(1,2,3-<:d)pyrene 8E-4 8E-4 NA O.OE+O

Isopropyl benzene NA OE+O Kidney 4.7E-3 4.7E-3

Methyl isobutyl ketone OE+O OE+O 2.8E-3 2.8E-3

Methylene chloride 4E-5 4E-5 Liver 1.9E-1 1.9E-1

MTBE 5E-7 5E-7 NA O.OE+O

Naphthalene NA OE+O Whole Body 6.1E+1 6.1E+1

n-Butylbenzene NA OE+O 2.9E+O 2.9E+O

n-Propylbenzene NA OE+O 1.8E-2 1.8E-2
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Scenario Timeframe: CurrenVFuture

Receptor Population: On-Site Resident

Receptor Age: Child I Age-Adjusted Adult

TABLE 9.6

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCe ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Phenanthrene NA OE+O NA O.OE+O

Pyrene NA OE+O Kidney 4.3E-1 4.3E-1

Styrene NA OE+O Blood, Liver 5.9E-2 5.9E-2

Toluene NA OE+O Liver, Kidney, Respiratory 2.0E-1 2.0E-1

Xylenes (total) NA OE+O Whole Body 1.4E-1 1.4E-1

IChemical Total I 3E-2 3E-2 2.3E+2 ~
Exposure Point Total 2.3E+2

Exposure Medium Total 3E-2 2.3E+2

Indoor Air Indoor Air 1,2,4-Trimethylbenzene NA OE+O 8E+O 7.8E+O

l,2-Dichloroethane 2E-4 2E-4 9E+O 8.6E+O

1,3,5-Trimethylbenzene NA OE+O 4E+O 4.1E+O

Acenaphthene NA OE+O NA O.OE+O

Acetone NA OE+O NA O.OE+O

Anthracene NA OE+O NA O.OE+O

Benzene 3E-2 3E-2 8E+2 8.5E+2

Benzo[b]fluoranthene 6E-4 6E-4 NA O.OE+O

Carbon Disulfide NA OE+O Peripheral Nervous System 6E-3 5.8E-3

Chrysene 9E-5 9E-5 NA O.OE+O

Ethylbenzene 2E-4 2E-4 Developmental 7E-1 6.6E-1

Fluorene NA OE+O NA O.OE+O

Isopropyl benzene NA OE+O Kidney 2E-2 1.6E-2

Methyl isobutyl ketone OE+O OE+O 4E-2 3.6E-2

Methylene chloride 4E-5 4E-5 5E-2 5.0E-2

MTBE 1E-6 1E-6 Liver, Kidney 5E-3 5.3E-3

Naphthalene NA OE+O Respiratory 5E+3 5.3E+3

n-Butylbenzene NA OE+O NA O.OE+O

n-Propylbenzene NA OE+O NA O.OE+O
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Scenario Timeframe: CurrenUFuture

:Receptor Population: On-Site Resident

:Receptor Age: Child / Age-Adjusted Adult

TABLE 9.6

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dennal Exposure

Routes Total Target Organ(s) Routes Total

Pyrene NA OE+O NA O.OE+O

Styrene NA OE+O CNS 2E-1 1.5E-1

Toluene NA OE+O CNS, Respiratory 1E+0 l.4E+O

Xylenes (total) NA OE+O CNS 4E+0 3.5E+0

IChemical Total : 3E-2 F*= 6.2E+3 II 6.2E+3

Exposure Point Total -2 6.2E+3

Icxposure Medium Total 3E-2 6.2E+3

Medium Total 6E-2 6.4E+3

Current Receptor Total (Inhalation via Soil Vapor) 1E-6 9.1E-3

Current Receptor Total (Inhalation via Groundwater) 1E-4 4.6E-1

Future Receptor Total (Potable Water Use + Inhalation via Soil Vapor) 6E-2 6.4E+3

Future Receptor Total (Potable Water Use + Inhalation via Groundwater) 6E-2 6.4E+3

1 • Groundwater potable use is a future use scenario,
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lscenario Timeframe: CurrenUFuture

Receptor Population: School Student

Receptor Age: Child

TABLE 9.7

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Denmal Exposure

Routes Total Target Organ(s) Routes Total

Soil Vapor Indoor Air Indoor Air Benzene 1E-6 1E-6 2E-3 1.6E-3

Chloroform 6E-9 6E-9 9E-6 8.9E-6

Ethylbenzene 3E-8 3E-8 Developmental 3E-5 3.4E-5

m,p-Xylene NA OE+O CNS 5E-4 5.2E-4

Naphthalene NA OE+O Respiratory 7E-3 6.9E-3

Tetrachloroethene (PCE) 4E-9 4E-9 Liver, Kidney 5E-5 4.7E-5

Trichloroethene 3E-9 3E-9 CNS 6E-6 5.7E-6

IChemical Total I 1E-6 9.1E-3 9.1E-3

I~
Exposure Point Total ~~

1E-6 9.1E-3

1E-6 9.1E-3

Groundwater Indoor Air Indoor Air 1,2,4-Trimethylbenzene NA OE+O 8E-4 7.9E-4

1,2-Dichloroethane 2E-7 2E-7 4E-3 3.5E-3

1,3,5-Trimethylbenzene NA OE+O 1E-2 9.7E-3

Acetone NA OE+O 8E-4 7.9E-4

Benzene 1E-4 1E-4 2E-1 1.8E-1

Carbon disulfide NA OE+O Peripheral Nervous System 7E-5 7.1E-5

Ethylbenzene 7E-7 7E-7 Developmental 7E-4 7.5E-4

Isopropyl benzene NA OE+O Kidney 4E-5 4.1E-5

Methyl isobutyl ketone NA OE+O 2E-5 1.7E-5

Methylene chloride 7E-8 7E-8 4E-4 3.9E-4

MTBE 8E-10 8E-10 Liver, Kidney 9E-7 8.7E-7

Naphthalene NA OE+O Respiratory 2E-1 2.2E-1

n-Butylbenzene NA OE+O 4E-2 3.8E-2

n-Propylbenzene NA OE+O NA O.OE+O

Styrene NA OE+O CNS 1E-4 1.3E-4
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Iscenario Timeframe: CurrenUFuture

IReceptor PopUlation: School Student

IReceptor Age: Child

...._--~.

TABLE 9.7

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point 01 Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Toluene NA OE+O CNS, Respiratory 4E-3 3.9E-3

Xylenes (total) NA OE+O CNS 8E-4 8.2E-4

khemical Total I 1E-4 1E-4 4.6E-1

~IIExposure PoinlTotal I 1E-4

IExposure Medium Total II I 1E-4

~Medium Total II 1E-4 4.

Receptor Total (Inhalation via Soil Vapor) 1E-6 9.1E-3

Receptor Total (Inhalation via Groundwater) 1E-4 4.6E-1 I
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Scenario Timeframe: CurrenVFuture

Receptor Population: School Student

Receptor Age: Child

TABLE 9.8

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCOALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Soil Vapor Indoor Air Indoor Air Benzene 1E-6 1E-6 2E-3 1.6E-3

Chloroform 6E-9 6E-9 9E-6 8.9E-6

Ethylbenzene 3E-8 3E-8 Developmental 3E-5 3.4E-5

m,p-Xylene NA OE+O CNS 5E-4 5.2E-4

Naphthalene NA OE+O Respiratory 7E-3 6.9E-3

Tetrachloroethene (PCE 4E-9 4E-9 Liver, Kidney 5E-5 4.7E-5

Trichloroethene 3E-9 3E-9 CNS 6E-6 5.7E-6

!Chemical Total I 1E-6 1E-6 9.1E-3 9.1E-3

IExposure Point Total I 9.1E~1
IExposure Medium Total

I 1E-6 9.1E-

Medium Total 1E-6 9.1E-3

Groundwater Indoor Air Indoor Air 1,2,4-Trimethylbenzene NA OE+O 8E-4 7.9E-4

1,2-Dichloroethane 2E-7 2E-7 4E-3 3.5E-3

1,3,5-Trimethylbenzene NA OE+O 1E-2 9.7E-3

Acetone NA OE+O 8E-4 7.9E-4

Benzene 1E-4 1E-4 2E-1 1.8E-1

Carbon disulfide NA OE+O eripheral Nervous System 7E-5 7.1E-5

Ethylbenzene 7E-7 7E-7 Developmental 7E-4 7.5E-4

Isopropyl benzene NA OE+O Kidney 4E-5 4.1E-5

Methyl isobutyl ketone NA OE+O 2E-5 1.7E-5

Methylene chloride 7E-8 7E-8 4E-4 3.9E-4

MTBE 8E-10 8E-1O Liver, Kidney 9E-7 8.7E-7

Naphthalene NA OE+O Respiratory 2E-1 2.2E-1

n-Butylbenzene NA OE+O 4E-2 3.8E-2

n-Propylbenzene NA OE+O NA O.OE+O

Styrene NA OE+O CNS 1E-4 1.3E-4
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~cenarioTimeframe: CurrenUFuture

Receptor Population: School Student

Receptor Age: Child

TABLE 9.8

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Toluene NA OE+O CNS, Respiratory 4E-3 3.9E-3

Xylenes (total) NA OE+O CNS 8E-4 8.2E-4

Chemical Total 1E-4 1E-4 4.6E-1 4.6E-1

Exposure Point Total 1E-4 4.6E-1

Exposure Medium Total 1E-4 4.6E-1

51 (Inhalation via Soil Vapor) R* 4.6E-1

9.1E-3

IReceptor Total (Inhalation via Groundwater) I 1E-4 4.6E-1

Table7-10_Tier1_SchoolSludent.xls Page 2of2



Scenario Timeframe: Current/Future

Receptor Population: School Worker

Receptor Age: Adult

TABLE 9.9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Soil Vapor Indoor Air Indoor Air Benzene 1E-6 1E-6 2E-3 1.6E-3

Chloroform 6E-9 6E-9 9E-6 8.9E-6

Ethylbenzene 3E-8 3E-8 Developmental 3E-5 3.4E-5

m,p-Xylene NA OE+O CNS 5E-4 5.2E-4

Naphthalene NA OE+O Respiratory 7E-3 6.9E-3

Tetrachloroethene (PCE) 4E-9 4E-9 Liver, Kidney 5E-5 4.7E-5

Trichloroethene 3E-9 3E-9 CNS 6E-6 5.7E-6

Ir-hemical Total 1E-6 1iR~ 9.1E-3

~~ntTotal 1E

Exposure Medium Total

l~tMedium Total 1E 9.1E-3

Groundwater Indoor Air Indoor Air 1,2,4-Trimethylbenzene NA OE+O 8E-4 7.9E-4

1,2-Dichloroethane 2E-7 2E-7 4E-3 3.5E-3

1,3,5-Trimethylbenzene NA OE+O 1E-2 9.7E-3

Acetone NA OE+O 8E-4 7.9E-4

Benzene 1E-4 1E-4 2E-1 1.8E-1

Carbon disulfide NA OE+O Peripheral Nervous System 7E-5 7.1E-5

Ethylbenzene 7E-7 7E-7 Developmental 7E-4 7.5E-4

Isopropyl benzene NA OE+O Kidney 4E-5 4.1E-5

Methyl isobutyl ketone NA OE+O 2E-5 1.7E-5

Methylene chloride 7E-8 7E-8 4E-4 3.9E-4

MTBE BE·10 8E-10 Liver, Kidney 9E·7 8.7E-7

Naphthalene NA OE+O Respiratory 2E-1 2.2E·1

n-Butylbenzene NA OE+O 4E-2 3.8E-2

n-Propylbenzene NA OE+O NA O.OE+O

Styrene NA OE+O CNS 1E-4 1.3E-4
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Scenario Timeframe: CurrenUFuture

Receptor Population: School Worker

Receptor Age: Adult

TABLE 9.9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Toluene NA OE+O CNS. Respiratory 4E-3 3.9E-3

Xylenes (total) NA OE+O CNS 8E-4 8.2E-4

Ichemical Total 1E-4 1E-4 4.6E-1 4.6E-1

Exposure Point Total ~F1E-4 4.6E-1

Exposure Medium Total 1E-4 4.6E-1

Medium Total ' 1E-4 4.6E-1

Receptor Total (Inhalation via Soil Vapor) 1E-6 9.1E-3

Receptor Total (Inhalation via Groundwater) 1E-4 4.6E-1
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Scenario Timeframe: CurrenVFuture

Receptor Population: School Worker

Receptor Age: Adult

TABLE 9.10

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Soil Vapor Indoor Air Indoor Air Benzene lE-6 lE-£ 2E-3 1.6E-3

Chloroform 6E-9 6E-9 9E-6 8.9E-6

Ethylbenzene 3E-8 3E-8 Developmental 3E-5 3.4E-5

m,p-Xylene NA OE+O CNS 5E-4 5.2E-4

Naphthalene NA OE+O Respiratory 7E-3 6.9E-3

Tetrachloroethene (PCE 4E-9 4E-9 Liver, Kidney 5E-5 4.7E-5

Trichloroethene 3E-9 3E-9 CNS 6E-6 5.7E-6

IChemical Total I lE-6 I lE-6 9.1E-3

oint Total JG j~1Exposure Medium Total

ium Total lE-6 9.1E-3

Groundwater Indoor Air Indoor Air 1,2,4-Trimethylbenzene NA OE+O 8E-4 7.9E-4

1,2-Dichloroethane 2E-7 2E-7 4E-3 3.5E-3

1,3,5-Trimethylbenzene NA OE+O lE-2 9.7E-3

Acetone NA OE+O 8E-4 7.9E-4

Benzene lE-4 lE-4 2E-l 1.8E-l

Carbon disulfide NA OE+O eripheral Nervous System 7E-5 7.1E-5

Ethylbenzene 7E-7 7E-7 Developmental 7E-4 7.5E-4

Isopropyl benzene NA OE+O Kidney 4E-5 4.1E-5

Methyl isobutyl ketone NA OE+O 2E-5 1.7E-5

Methylene chloride 7E-8 7E-8 4E-4 3.9E-4

MTBE 8E-l0 8E-l0 Liver, Kidney 9E-7 8.7E-7

Naphthalene NA OE+O Respiratory 2E-l 2.2E-l

n-Butylbenzene NA OE+O 4E-2 3.8E-2

n-Propylbenzene NA OE+O NA O.OE+O

Styrene NA OE+O CNS lE-4 1.3E-4

Table7-10_Tierl_SchoolWorker.xls Page 1 of2

( ,

\... ./



Scenario Timeframe: CurrenUFuture

Receptor Population: School Worker

Receptor Age: Adult

TABLE 9.10

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Toluene NA OE+O CNS, Respiratory 4E-3 3.9E-3

Xylenes (total) NA OE+O CNS 8E-4 8.2E-4

1E-4 1E-4 4.6E-1 I 4.6E-1 I
Exposure Point Total

1~t
4.6E-1

Exposure Medium Total 1E 4.6E-1

Medium Total 1E-4 4.6E-1

Receptor Total (Inhalation via Soil Vapor) 1E-6 9.1E-3

Receptor Total (Inhalation via Groundwater) 1E-4 4.6E-1
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Scenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 9.11

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total TargelOrgan(s) Routes Total

Groundwater Potable Water Polable Water Aluminum NA OE+O 1.2E-2 1.2E-2

Polable Use Antimony NA OE+O Whole Body, Blood 1.1E-2 1.1E-2

Arsenic 7E-5 7E-5 Skin 6.5E-1 6.5E-1

Barium NA OE+O Kidney 2.5E-1 2.5E-1

Beryllium NA OE+O Small Intestine 8.1E-3 8.1E-3

Cadmium 4E-7 4E-7 Kidney 5.7E-2 5.7E-2

Chromium NA OE+O 6.5E-2 6.5E-2

Cobalt NA OE+O 3.3E-3 3.3E-3

Copper NA OE+O GI System 2.4E-3 2.4E-3

Iron NA OE+O 1.2E+O 1.2E+O

Lead NA OE+O NA O.OE+O

Manganese NA OE+O CNS 1.6E-1 1.6E-1

Mercury NA OE+O Immune System 6.5E-3 6.5E-3

Molybdenum NA OE+O Blood 6.6E-2 6.6E-2

Nickel NA OE+O Body Weight 7.0E-3 7.0E-3

Nitrate NA OE+O Blood 3.9E-2 3.9E-2

Selenium NA OE+O Whole Body 2.3E-2 2.3E-2

Silver NA OE+O Skin 2.6E-2 2.6E-2

Thallium NA OE+O Liver, Blood, Hair 1.3E+O 1.3E+O

Vanadium NA OE+O Hair 2.5E-2 2.5E-2

Zinc NA OE+O Blood 3.2E-4 3.2E-4

1,2,4-Trimelhylbenzene NA OE+O 9.7E-3 9.7E-3

1,2-Dichloroethane 8E-7 8E-7 1.5E-2 1.5E-2

1,3,5-Trimethylbenzene NA OE+O 5.1E-3 5.1E-3

Acenaphthene NA OE+O Liver 3.2E-2 3.2E-2

Acenaphthylene NA OE+O NA O.OE+O

Acetone NA OE+O Liver, Kidney 8.8E-1 8.8E-1
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Scenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 9.11

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Anthracene NA OE+O NOAEL 1.7E-3 1.7E-3

Groundwater Potable Water Potable Water Benzo[a]anthracene 1E-5 1E-5 NA O.OE+O

Potable Use Benzo[a]pyrene 2E-4 2E-4 NA O.OE+O

Benzo[b]fluoranthene 1E-5 1E-5 NA O.OE+O

Benzo[g,h,l]perylene NA OE+O NA O.OE+O

Benzo[k]fluoranthene 5E-6 5E-6 NA O.OE+O

Carbon Disulfide NA OE+O eproductive/ Teratogeni 4.2E-4 4.2E-4

Chrysene 2E-6 2E-6 NA O.OE+O

Dibenz[a,h]anthracene 4E-6 4E-6 NA O.OE+O

Ethylbenzene 1E-6 1E-6 Liver, Kidney 7.0E-2 7.0E-2

Fluoranthene NA OE+O Kidney, Liver, Blood 6.2E-2 6.2E-2

Fluorene NA OE+O Blood 1.5E-2 1.5E-2

Indeno(1,2,3-ed)pyrene 2E-5 2E-5 NA O.OE+O

Isopropyl benzene NA OE+O Kidney 6.5E-4 6.5E-4

Methyl isobutyl ketone OE+O OE+O 3.9E-4 3.9E-4

Methylene chloride BE-7 BE-7 Liver 2.6E-2 2.6E-2

MTBE 1E-B 1E-B NA O.OE+O

n-Butylbenzene NA OE+O 4.0E-1 4.0E-1

n-Propylbenzene NA OE+O 2.4E-3 2.4E-3

Phenanthrene NA OE+O NA O.OE+O

Pyrene NA OE+O Kidney 5.9E-2 5.9E-2

Styrene NA OE+O Blood, Liver B.2E-3 B.2E-3

Toluene NA OE+O iver, Kidney, Respirato~ 2.7E-2 2.7E-2

Xylenes (total) NA OE+O Whole Body 1.9E-2 1.9E-2

Benzene (500 ttl 2E-5 2E-5 1.4E+0 1.4E+0

Benzene (725 tt) 1E-5 1E-5 9.4E-1 9.4E-1

Naphthalene (500 ttl NA OE+O Whole Body 1.BE+O 1.BE+0

Naphthalene (725 ttl NA OE+O Whole Body 1.4E+O 1.4E+0
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TABLE 9.11

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

Non-Carcinogenic Hazard QuotientMedium Exposure

Medium

Exposure

Point

Chemical

of Potential

Concern

Carcinogenic Risk

Ingestion Inhalation Dermal Exposure

Routes Total

Primary

Target Organ(s)

Ingestion Inhalation Dermal Exposure

Routes Total

8E+0

9E+04E-4

4E-4

Groundwater

Potable Use

IMedium Total krig - 500 ft

IMedium Total krig -725ft 4E-4

Groundwater Industrial Water Industrial Water Aluminum NA OE+O 4.9E-5 4.9E-5

Industrial Use Antimony NA OE+O Whole Body, Blood 4.2E-5 4.2E-5

Arsenic 3E-7 3E-7 Skin 2.6E-3 2.6E-3

Barium NA OE+O Kidney 9.8E-4 9.8E-4

Beryllium NA OE+O Small Intestine 3.2E-5 3.2E-5

Cadmium 2E-9 2E-9 Kidney 2.3E-4 2.3E-4

Chromium NA OE+O 5.2E-4 5.2E-4

Cobalt NA OE+O 1.3E-5 1.3E-5

Copper NA OE+O GI System 9.7E-6 9.7E-6

Iron NA OE+O 4.7E-3 4.7E-3

Lead NA OE+O NA O.OE+O

Manganese NA OE+O CNS 6.2E-4 6.2E-4

Mercury NA OE+O Immune System 2.6E-5 2.6E-5

Molybdenum NA OE+O Blood 2.6E-4 2.6E-4

Nickel NA OE+O BodyWei9ht 5.6E-6 5.6E-6

Nitrate NA OE+O Blood 1.5E-4 1.5E-4

Selenium NA OE+O Whole Body 9.1E-5 9.1E-5

Silver NA OE+O Skin 6.3E-5 6.3E-5
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Scenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 9.11

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Thallium NA OE+O Liver, Blood, Hair 5.1E-3 5.1E-3

Groundwater Industrial Water Industrial Water Thallium NA OE+O Liver, Blood, Hair 5.1E-3 5.1E-3

Industrial Use Zinc NA OE+O Blood 7.7E-7 7.7E-7

1,2,4-Trimethylbenzene NA OE+O O.OE+O O.OE+O

1,2-Dichloroethane 1E-7 1E-7 2.5E-3 2.5E-3

1,3,5-Trimethylbenzene NA OE+O O.OE+O O.OE+O

Acenaphthene NA OE+O Liver O.OE+O O.OE+O

Acenaphthylene NA OE+O NA O.OE+O

Acetone NA OE+O Liver, Kidney 3.8E-3 3.8E-3

Anthracene NA OE+O NOAEL O.OE+O O.OE+O

Benzo[ajanthracene OE+O OE+O NA O.OE+O

Benzo[ajpyrene OE+O OE+O NA O.OE+O

Benzo[b]fluoranthene OE+O OE+O NA O.OE+O

Benzo[g,h,ljperylene NA OE+O NA O.OE+O

Benzo[kJfluoranthene OE+O OE+O NA O.OE+O

Carbon Disulfide NA OE+O eproductivei Teratogenic 2.9E-5 2.9E-5

Chrysene OE+O OE+O NA O.OE+O

Dibenz[a,hjanthracene OE+O OE+O NA O.OE+O

Ethylbenzene 2E-7 2E-7 Liver, Kidney 1.4E-2 1.4E-2

Fluoranthene NA OE+O Kidney, Liver, Blood O.OE+O O.OE+O

Fluorene NA OE+O Blood O.OE+O O.OE+O

Indeno(1,2,3-cd)pyrene OE+O OE+O NA O.OE+O

Isopropyl benzene NA OE+O Kidney 8.0E-5 8.0E-5

Methyl isobutyl ketone OE+O OE+O 6.1E-6 6.1E-6

Methylene chloride 1E-8 1E-8 Liver 3.7E-4 3.7E-4

MTBE 2E-10 2E-10 NA O.OE+O

n-Butylbenzene NA OE+O O.OE+O O.OE+O

n-Propylbenzene NA OE+O O.OE+O O.OE+O
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Scenario Timeframe; Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 9.11

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Phenanthrene NA OE+O NA O.OE+O

Groundwater Industrial Water Industrial Water Pyrene NA OE+O Kidney O.OE+O O.OE+O

Industrial Use Styrene NA OE+O Blood, Liver 1.2E-3 1.2E-3

Toluene NA OE+O iver, Kidney, Respiratory 3.4E-3 3.4E-3

Xylenes (total) NA OE+O Whole Body 3.9E-3 3.9E-3

Benzene (500 ft) 1E-6 1E-6 B.7E-2 B.7E-2

Benzene (725 ft) 6E-7 6E-7 5.7E-2 5.7E-2

Naphthalene (500 ft) NA OE+O Respiratory 1.1E-1 1.1E-1

Naphthalene (725 ft) NA OE+O Respiratory B.5E-2 B.5E-2

~f "'m 2.5E-1 I 2.5E-1 I
1E-6 1E 1.9E-1 I 1.9E-1 I

IExposure Point Total krig - 500 ft I 2.5E-1 I
Exposure Point Total krig -725 ft 1E- I 1.9E-1 I

mTotal krig - 500ft 2E-6 II 2.5E-1

mTotal krig -725ft 1E-6 1.9E-1

Work Space Air Work Space Air 1,2,4-Trimethylbenzene NA OE+O 9E-4 B.6E-4

1,2-Dichloroethane 5E-9 5E-9 1E-3 1.2E-3

1,3,5-Trimethylbenzene NA OE+O 5E-4 4.5E-4

Acenaphthene NA OE+O NA O.OE+O

Acetone NA OE+O NA O.OE+O

Anthracene NA OE+O NA O.OE+O

Benzo[b]fluoranthene 1E-B 1E-B NA O.OE+O

Carbon Disulfide NA OE+O ieripheral Nervous System BE-7 B.1E-7

Chrysene 1E-9 1E-9

Developmental I NA O.OE+O

Ethylbenzene 3E-9 3E-9 BE-5 7.BE-5
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Scenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 9.11

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Fluorene NA OE+O NA O.OE+O

Groundwater Work Space Air Work Space Air Isopropyl benzene NA OE+O Kidney 2E-6 1.8E-6

Industrial Use Methyl isobutyl ketone OE+O OE+O 4E-6 3.8E-6

Methylene chloride 9E-10 9E-10 8E-6 7.7E-6

MTSE 2E-11 2E-11 Liver, Kidney 7E-7 7.1E-7

n-Butylbenzene NA OE+O NA O.OE+O

n-Propylbenzene NA OE+O NA O.OE+O

pyrene NA OE+O NA O.OE+O

Styrene NA OE+O CNS 2E-5 1.8E-5

Toluene NA OE+O CNS, Respiratory 2E-4 1.7E-4

Xylenes (total) NA OE+O CNS 5E-4 4.5E-4

Benzene (500 It) 6E-8 6E-8 1E-2 9.6E-3

Benzene (725 It) 4E-8 4E-8 6E-3 6.2E-3

Naphthalene (500 It) NA OE+O Respiratory 1E-1 1.3E-1

Naphthalene (725 It) NA OE+O Respiratory 1E-1 9.9E-2

Chemical Total (krig - 500 It) 8E-8 I 8E-8 I 1.4E-1 1.4E-1

Chemical Total (krig - 725 It) 6E-8 I 6E-8 I 1.1E-1 -
Exposure Point Total krig· 500 It I 8E-8 I 1.4E-1

- It I II 6E-8 I 1.1E-1

IExposure Medium Total krig - 500 It 8E-8 1.4E-1

6E-8 1.1E-1

Medium Total krig - 500 It I 2E-6

Medium Total krig -725 It 1E-£ 3.0E-1

Receptor Total krig - 500 It 4E-4 9.2E+0

Receptor Total krig -7251t 4E-4 8.1E+0
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Scenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 9.12

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Potable Water Potable Water Aluminum NA OE+O 1.2E-2 1.2E-2

Potable Use Antimony NA OE+O Whole Body, Blood 1.lE-2 1.lE-2

Arsenic 4E-4 4E-4 Skin 6.5E-1 6.5E-1

Barium NA OE+O Kidney 2.5E-1 2.5E-1

Beryllium NA OE+O Small Intestine 8.1E-3 8.1E-3

Cadmium 2E-6 2E-6 Kidney 5.7E-2 5.7E-2

Chromium NA OE+O 6.5E-2 6.5E-2

Cobalt NA OE+O 3.3E-3 3.3E-3

Copper NA OE+O GI System 2.4E-3 2.4E-3

Iron NA OE+O 1.2E+O 1.2E+O

Lead NA OE+O NA O.OE+O

Manganese NA OE+O CNS 1.6E-1 1.6E-1

Mercury NA OE+O Immune System 6.5E-3 6.5E-3

Molybdenum NA OE+O Blood 6.6E-2 6.6E-2

Nickel NA OE+O Body Weight 7.0E-3 7.0E-3

Nitrate NA OE+O Blood 3.9E-2 3.9E-2

Selenium NA OE...O Whole Body 2.3E-2 2.3E-2

Silver NA OE+O Skin 2.6E-2 2.6E-2

Thallium NA OE+O Liver, Blood, Hair 1.3E+O 1.3E+0

Vanadium NA OE+O Hair 2.5E-2 2.5E-2

Zinc NA OE+O Blood 3.2E-4 3.2E-4

1,2,4-Trimethylbenzene NA OE+O 9.7E-3 9.7E-3

1,2-Dichloroethane 4E-6 4E-6 1.5E-2 1.5E-2

1,3,5-Trimethylbenzene NA OE+O 5.1E-3 5.1E-3

Acenaphthene NA OE+O Liver 3.2E-2 3.2E-2

Acenaphthylene NA OE+O NA O.OE+O

Acetone NA OE+O Liver, Kidney 8.8E-1 8.8E-1
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Scenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 9.12

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Anthracene NA OE+O NOAEL 1.7E-3 1.7E-3

Groundwater Potable Water Potable Water Benzo[alanthracene 5E-5 5E-5 NA O.OE+O

Potable Use Benzo[a]pyrene 1E-3 1E-3 NA O.OE+O

Benzo[b]nuoranthene 6E-5 6E-5 NA O.OE+O

Benzo[g,h,llperylene NA OE+O NA O.OE+O

Benzo[klnuoranthene 3E-5 3E-5 NA O.OE+O

Carbon Disulfide NA OE+O eproductive/ Teratogeni 4.2E-4 4,2E-4

Chrysene 9E-6 9E-6 NA O.OE+O

Dibenz[a,hlanthracene 2E-5 2E-5 NA O.OE+O

Ethylbenzene 5E-6 5E-6 Liver, Kidney 7.0E-2 7.0E-2

Fluoranthene NA OE+O Kidney, Liver, Blood 6.2E-2 6.2E-2

Fluorene NA OE+O Blood 1.5E-2 1.5E-2

Indeno(1,2,3-cd)pyrene 9E-5 9E-5 NA O.OE+O

Isopropyl benzene NA OE+O Kidney 6.5E-4 6.5E-4

Methyl isobutyl ketone OE+O OE+O 3.9E-4 3,9E-4

Methylene chloride 4E-6 4E-6 Liver 2.6E-2 2.6E-2

MTBE 6E-8 6E-8 NA O.OE+O

n-Butylbenzene NA OE+O 4.0E-1 4.0E-1

n-Propylbenzene NA OE+O 2.4E-3 2.4E-3

Phenanthrene NA OE+O NA O.OE+O

Pyrene NA OE+O Kidney 5.9E-2 5.9E-2

Styrene NA OE+O Blood, Liver 8.2E-3 8.2E-3

Toluene NA OE+O iver, Kidney, Respirato~ 2.7E-2 2.7E-2

Xylenes (total) NA OE+O Whole Body 1,9E-2 1.9E-2

Benzene (500 tt) 8E-5 8E-5 1.4E+0 l.4E+O

Benzene (725 tt) 6E-5 6E-5 9.4E-1 9.4E-1

Naphthalene (500 tt) NA OE+O Whole Body 1.8E+0 1.8E+0

Naphthalene (725 tt) NA OE+O Whole Body l.4E+O l.4E+O

Table7·10_Tier2_CarWash.xls Page 2 of6



Scenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 9.12

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Potable Water Potable Water IChemical Total (kri9 - 500 It) I 2E-3 I 2E-3 I 9E+0 I 8.8E+0 I
Potable Use IIChemical Total (krig - 725 It) 2E-3 +==* 8E+0

~H5=41Exposure Point Total krig - 500 It

~ExposurePoint Total krig -725 It

~H* ~H*:HIkrig - 500 ft

krig - 725 ft +=* ~~IIMedium Total krig - 500ft I
IMedium Total krig -725ft II II 2E-3 II II 7.8E+0 I

Groundwater Industrial Water Industrial Water Aluminum NA OE+O 1.1E-4 1.1E-4

Industrial Use Antimony NA OE+O Whole Body, Blood 9.7E-5 9.7E-5

Arsenic 3E-6 3E-6 Skin 5.9E-3 5.9E-3

Barium NA OE+O Kidney 2.3E-3 2.3E-3

Beryllium NA OE+O Small Intestine 7.4E-5 7.4E-5

Cadmium 2E-8 2E-8 Kidney 5.2E-4 5.2E-4

Chromium NA OE+O 1.2E-3 1.2E-3

Cobalt NA OE+O 3.0E-5 3.0E-5

Copper NA OE+O GI System 2.2E-5 2.2E-5

Iron NA OE+O 1.1E-2 1.1E-2

Lead NA OE+O NA O.OE+O

Manganese NA OE+O CNS 1.4E-3 1.4E-3

Mercury NA OE+O Immune System 6.0E-5 6.0E-5

Molybdenum NA OE+O Blood 6.1E-4 6.1E-4

Nickel NA OE+O Body Weight 1.3E-5 1.3E-5

Nitrate NA OE+O Blood 3.5E-4 3.5E-4

Selenium NA OE+O Whole Body 2.1E-4 2.1E-4

Silver NA OE+O Skin 1.5E-4 1.5E-4
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Scenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 9.12

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Thallium NA OE+O Liver, Blood, Hair 1.2E-2 1.2E-2

Groundwater Industrial Water Industrial Water Thallium NA OE+O Liver, Blood, Hair 1.2E-2 1.2E-2

Industrial Use Zinc NA OE+O Blood 1.8E-6 1.8E-6

1,2,4-Trimethylbenzene NA OE+O O.OE+O O.OE+O

1,2-Dichloroethane 2E-6 2E-6 5.7E-3 5.7E-3

1,3,5-Trimethylbenzene NA OE+O O.OE+O O.OE+O

Acenaphthene NA OE+O Liver O.OE+O O.OE+O

Acenaphthylene NA OE+O NA O.OE+O

Acetone NA OE+O Liver, Kidney 8.7E-3 8.7E-3

Anthracene NA OE+O NOAEL O.OE+O O.OE+O

Benzo[a]anthracene OE+O OE+O NA O.OE+O

Benzo[a]pyrene OE+O OE+O NA O.OE+O

Benzo[b]fluoranthene OE+O OE+O NA O.OE+O

Benzo[g,h,ilperylene NA OE+O NA O.OE+O

Benzo[klfluoranthene OE+O OE+O NA O.OE+O

Carbon Disulfide NA OE+O eproductivei Teratogenic 6.6E-5 6.6E-5

Chrysene OE+O OE+O NA O.OE+O

Dibenz[a,hlanthracene OE+O OE+O NA O.OE+O

Ethylbenzene 2E-6 2E-6 Liver, Kidney 3.2E-2 3.2E-2

Fluoranthene NA OE+O Kidney, Liver, Blood O.OE+O O.OE+O

Fluorene NA OE+O Blood O.OE+O O.OE+O

Indeno(l,2,3-cd)pyrene OE+O OE+O NA O.OE+O

Isopropyl benzene NA OE+O Kidney 1.8E-4 1.8E-4

Methyl isobutyl ketone OE+O OE+O 1.4E-5 1.4E-5

Methylene chloride lE-7 lE-7 Liver 8.5E-4 8.5E-4

MTBE 2E-9 2E-9 NA O.OE+O

n-Butylbenzene NA OE+O O.OE+O O.OE+O

n-Propylbenzene NA OE+O O.OE+O O.OE+O
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Scenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 9.12

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Table7-10_Tier2_CarWash.xls

Medium

Groundwater

Industrial Use

Exposure

Medium

Industrial Water

Exposure Medium Total

Exposure Medium Total

Indoor Air

Exposure

Point

Industrial Water

krig - 725 It

Indoor Air

Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Phenanthrene NA OE+O NA O.OE+O

Pyrene NA OE+O Kidney O.OE+O O.OE+O

Styrene NA OE+O Blood, Liver 2.8E-3 2.8E-3

Toluene NA OE+O iver, Kidney, Respiratory 7.8E-3 7.8E-3

Xylenes (total) NA OE+O Whole Body 9.1E-3 9.1E-3

Benzene (500 It) 1E-5 1E-5 2.0E-1 2.0E-1

Benzene (725 It) 8E-6 8E-B 1.3E-1 1.3E-1

Naphthalene (500 It) NA OE+O Respiratory 2.5E-1 2.5E-1

Naphthalene (725 It) NA OE+O Respiratory 2.0E-1 2.0E-1

2E-5 5.7E-1

1E-5 4.4E-1

2E-5

1E-5 4.4E-1

1,2,4-Trimethylbenzene NA OE+O 3E-3 2.6E-3

1,2-Dichloroethane 7E-8 7E-8 4E-3 3.8E-3

1,3,5-Trimethylbenzene NA OE+O 1E-3 1.4E-3

Acenaphthene NA OE+O NA O.OE+O

Acetone NA OE+O NA O.OE+O

Anthracene NA OE+O NA O.OE+O

Benzo[b]fluoranthene 2E-7 2E-7 NA O.OE+O

Carbon Disulfide NA OE+O eripheral Nervous System 2E-6 2.5E-6

Chrysene 2E-8 2E-8 NA O.OE+O

Ethylbenzene 5E-8 5E-8 Developmental 2E-4 2.4E-4
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Scenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 9.12

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

.....

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Denmal Exposure

Routes Total Target Organ(s) Routes Total

Fluorene NA OE+O NA O.OE+O

Groundwater Indoor Air Indoor Air Isopropyl benzene NA OE+O Kidney 6E-6 5.5E-6

Industrial Use Methyl isobutyl ketone OE+O OE+O 1E-5 1.2E-5

Methylene chloride 1E-B 1E-B 2E-5 2.4E-5

MTBE 3E-10 3E-1O Liver, Kidney 2E-6 2.2E-6

n-Butylbenzene NA OE+O NA O.OE+O

n-Propylbenzene NA OE+O NA O.OE+O

pyrene NA OE+O NA O.OE+O

Styrene NA OE+O CNS 6E-5 5.6E-5

Toluene NA OE+O CNS, Respiratory 5E-4 5.2E-4

Xylenes (total) NA OE+O CNS 1E-3 1.4E-3

Benzene (500 ft) 1E-6 1E-6 3E-2 2.9E-2

Benzene (725 ft) 6E-7 6E-7 2E-2 1.9E-2

Naphthalene (500 ft) NA OE+O Respiratory 4E-1 3.9E-1

Naphthalene (725 ft) NA OE+O Respiratory 3E-1 3.0E-1

~~
1E-6 1E-6 4.3E-1

1~1
1E-6 1E-6 3.3E-1 3E-1

1E-6 -1

1E-6

IExposure Medium Total krig - 500 It 1E-6

~H* ~~IMedium Total krig -500ft

Medium Total krig - 725ft I 2E-5 7.7E-1

Receptor Total krig - 500 It 2E-3 9.BE+0

Receptor Total krig - 725ft 2E-3 B.6E+0
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Scenario Timelrame: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 9.13

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point 01 Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Potable Water Potable Water Aluminum NA OE+O 1.2E-2 1.2E-2

Potable Use Antimony NA OE+O Whole Body, Blood 1.lE-2 1.lE-2

Arsenic 9E-5 9E-5 Skin 6.5E-1 6.5E-1

Barium NA OE+O Kidney 2.5E-1 2.5E-1

Beryllium NA OE+O Small Intestine 8.1E-3 8.1E-3

Cadmium 6E-7 6E-7 Kidney 5.7E-2 5.7E-2

Chromium NA OE+O 6.5E-2 6.5E-2

Cobalt NA OE+O 3.3E-3 3.3E-3

Copper NA OE+O GI System 2.4E-3 2.4E-3

Iron NA OE+O 1.2E+O 1.2E+O

Lead NA OE+O NA O.OE+O

Manganese NA OE+O CNS 1.6E-1 1.6E-1

Mercury NA OE+O Immune System 6.5E-3 6.5E-3

Molybdenum NA OE+O Blood 6.6E-2 6.6E-2

Nickel NA OE+O Body Weight 7.0E-3 7.0E-3

Nitrate NA OE+O Blood 3.9E-2 3.9E-2

Selenium NA OE+O Whole Body 2.3E-2 2.3E-2

Silver NA OE+O Skin 2.6E-2 2.6E-2

Thallium NA OE+O Liver, Blood, Hair 1.3E+O 1.3E+O

Vanadium NA OE+O Hair 2.5E-2 2.5E-2

Zinc NA OE+O Blood 3.2E-4 3.2E-4

1,2,4-Trimethylbenzene NA OE+O 9.7E-3 9.7E-3

1,2-Dichloroethane 1E-6 1E-6 1.5E-2 1.5E-2

l,3,5-Trimethylbenzene NA OE+O 5.1E-3 5.1E-3

Acenaphthene NA OE+O Liver 3.2E-2 3.2E-2

Acenaphthylene NA OE+O NA O.OE+O

Acetone NA OE+O Liver, Kidney 8.8E-1 8.8E-1

Table7-10_Tier2_Landscape.xls
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,Scenario Timeframe: Future

:Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 9.13

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Anthracene NA OE+O NOAEL 1.7E-3 1.7E-3

Groundwater Potable Water Potable Water Benzo[a]anthracene 1E-5 1E-5 NA O.OE+O

Potable Use Benzo[a]pyrene 3E-4 3E-4 NA O.OE+O

Benzo[b]fluoranthene 2E-5 2E-5 NA O.OE+O

Benzo[g,h,l]perylene NA OE+O NA O.OE+O

Benzo[k]fluoranthene BE-6 BE-6 NA O.OE+O

Carbon Disulfide NA OE+O eproductive/ Teratogeni 4.2E-4 4.2E-4

Chrysene 2E-6 2E-6 NA O.OE+O

Dibenz[a,h]anthracene 6E-6 6E-6 NA O.OE+O

Ethylbenzene 1E-6 1E-6 Liver, Kidney 7.0E-2 7.0E-2

Fluoranthene NA OE+O Kidney, Liver, Blood 6.2E-2 6.2E-2

Fluorene NA OE+O Blood 1.5E-2 1.5E-2

Indeno(1,2,3-<:d)pyrene 2E-5 2E-5 NA O.OE+O

Isopropyl benzene NA OE+O Kidney 6.5E-4 6.5E-4

Methyl isobutyl ketone OE+O OE+O 3.9E-4 3.9E-4

Methylene chloride 1E-6 1E-6 Liver 2.6E-2 2.6E-2

MTBE 2E-B 2E-B NA O.OE+O

n-Butylbenzene NA OE+O 4.0E-1 4.0E-1

n-Propylbenzene NA OE+O 2.4E-3 2.4E-3

Phenanthrene NA OE+O NA O.OE+O

Pyrene NA OE+O Kidney 5.9E-2 5.9E-2

Styrene NA OE+O Blood, Liver B.2E-3 8.2E-3

Toluene NA OE+O iver, Kidney, Respirato~ 2.7E-2 2.7E-2

Xylenes (total) NA OE+O Whole Body 1.9E-2 1.9E-2

Benzene (500 It) 2E-5 2E-5 l.4E+O l.4E+O

Benzene (725 It) 1E-5 1E-5 9.4E-1 9.4E-1

Naphthalene (500 It) NA OE+O Whole Body 1.BE+0 1.BE+0

Naphthalene (725 It) NA OE+O Whole Body l.4E+O l.4E+O

Table7-10_Tier2_Landscape.xls Page 2 of6



TABLE 9.13

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

Medium Exposure

Medium

Exposure

Point

Chemical

of Potential

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Concern Ingestion .Inhalation Dermal Exposure

Routes Total

Primary

Target Organ(s)

Ingestion Inhalation Dermal Exposure

Routes Total

8E+O

9E+O

5E-4

5E-4

krig - 725ft

krig - 500ft

krig - 725 ft

Potable Water

Exposure Medium Total

Exposure Medium Total

Groundwater

Potable Use

Table7-10_Tier2_Landscape.xls

Groundwater

Industrial Use

Industrial Water Industrial Water Aluminum NA OE+O 4.9E-5 4.9E-5

Antimony NA OE+O Whole Body, Blood 4.2E-5 4.2E-5

Arsenic 4E-7 4E-7 Skin 2.6E-3 2.6E-3

Barium NA OE+O Kidney 9.8E-4 9.8E-4

Beryllium NA OE+O Small Intestine 3.2E-5 3.2E-5

Cadmium 2E-9 2E-9 Kidney 2.3E-4 2.3E·4

Chromium NA OE+O 5.2E-4 5.2E-4

Cobalt NA OE+O 1.3E-5 1.3E-5

Copper NA OE+O GI System 9.7E-6 9.7E-6

Iron NA OE+O 4.7E-3 4.7E-3

Lead NA OE+O NA O.OE+O

Manganese NA OE+O CNS 6.2E-4 6.2E-4

Mercury NA OE+O Immune System 2.6E-5 2.6E-5

Molybdenum NA OE+O Blood 2.6E-4 2.6E-4

Nickel NA OE+O Body Weight 5.6E-6 5.6E-6

Nitrate NA OE+O Blood 1.5E-4 1.5E-4

Selenium NA OE+O Whole Body 9.1E-5 9.1E-5

Silver NA OE+O Skin 6.3E-5 6.3E-5
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Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 9.13

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Thallium NA OE+O Liver, Blood, Hair 5.1E-3 5.1E-3

Groundwater Industrial Water Industrial Water Vanadium NA OE+O Hair 1.0E-4 1.0E-4

Industrial Use linc NA OE+O Blood 7.7E-7 7.7E-7

l,2,4-Trimethylbenzene NA OE+O O.OE+O O.OE+O

1,2-Dichloroethane 2E-7 2E-7 2.5E-3 2.5E-3

1,3,5-Trimelhylbenzene NA OE+O O.OE+O O.OE+O

Acenaphthene NA OE+O Liver O.OE+O O.OE+O

Acenaphthylene NA OE+O NA O.OE+O

Acetone NA OE+O Liver, Kidney 3.8E-3 3.8E-3

Anthracene NA OE+O NOAEL O.OE+O O.OE+O

Benzo[a]anthracene OE+O OE+O NA O.OE+O

Benzo[ajpyrene OE+O OE+O NA O.OE+O

Benzo[b]ftuoranthene OE+O OE+O NA O.OE+O

Benzo[g,h,l]perylene NA OE+O NA O.OE+O

Benzo[k]ftuoranthene OE+O OE+O NA O.OE+O

Carbon Disulfide NA OE+O eproductive/ Teratogenic 2.9E-5 2.9E-5

Chrysene OE+O OE+O NA O.OE+O

Dibenz[a,h]anlhracene OE+O OE+O NA O.OE+O

Ethylbenzene 3E-7 3E-7 Liver, Kidney 1.4E-2 1.4E-2

Fluoranthene NA OE+O Kidney, Liver, Blood O.OE+O O.OE+O

Fluorene NA OE+O Blood O.OE+O O.OE+O

Indeno(l,2,3-cd)pyrene OE+O OE+O NA O.OE+O

Isopropyl benzene NA OE+O Kidney 8.0E-5 8.0E-5

Methyl isobutyl ketone OE+O OE+O 6.1E-6 6.1E-6

Methylene chloride 2E-8 2E-8 Liver 3.7E-4 3.7E-4

MTBE 2E-l0 2E-l0 NA O.OE+O

n-Bulylbenzene NA OE+O O.OE+O O.OE+O

n-Propylbenzene NA OE+O O.OE+O O.OE+O

Table7-10_Tier2_Landscape.xls Page 4 of6



TABLE 9.13

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

Medium Exposure

Medium

Exposure

Point

Chemical

of Potential

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Concern Ingestion Inhalation Dermal Exposure

Routes Total

Primary

Target Organ(s)

Ingestion Inhalation Dermal Exposure

Routes Total

8.7E-2 8.7E-2

5.7E-2 5.7E-2

1.1E-1 1.1E-1

8.5E-2 8.5E-2

Groundwater

Industrial Use

Industrial Water Industrial Water

Phenanthrene

Pyrene

Styrene

Toluene

Xylenes (total)

Benzene (500 It)

Benzene (725 It)

Naphthalene (500 It)

Naphthalene (725 It)

NA OE+O

NA OE+O Kidney

NA OE+O Blood, Liver

NA OE+O iver, Kidney, Respiratory

NA OE+O Whole Body

1E-6 1E-6

9E-7 9E-7

NA OE+O Respiratory

NA OE+O Respiratory

NA

O.OE+O

1.2E-3

3.4E-3

3.9E-3

O.OE+O

O.OE+O

1.2E-3

3.4E-3

3.9E-3

2.4E-1

~I1.9E-1

2.4E-1

1.9E-1

II 2.4E-1

I 1.9E-1

3E-3 2.6E-3

4E-3 3.7E-3

1E-3 1.4E-3

NA O.OE+O

NA O.OE+O

NA O.OE+O

NA O.OE+O

2E-6 2.4E-6

NA O.OE+O

2E-4 2.3E-4

OE+O

2E-8

OE+O

OE+O

OE+O

OE+O

4E-8

OE+O

6E-9

1E-8

2E-6

NA

2E-8

NA

NA

NA

NA

4E-8

NA

6E-9

1E-8

1,2,4-Trimethylbenzene

1,2-Dichloroethane

1,3,5-Trimethylbenzene

Acenaphthene

Acetone

Anthracene

Benzo[b]fluoranthene

Carbon Disulfide

Chrysene

Ethylbenzene

krig - 725ft

Workspace Air

Chemical Total (krig - 5 2E-6

Chemical Total (krig - 7 ....L. .L.._2_E-_6-l1=~=L--------L..--....I---....L....:.::..:....:....II=~~==
Exposure Point Total krig - 500 It ~r

Workspace Air

Exposure Medium Total

1i========...~Ex;;;;;;P,;;os;;;u;;,r;e,;.p=o;;in,;.tT,;.0;;;t,;;al===k=ri9;;",-,;.72;;;5=1t;';"'=====~F===========lI===~.;;L====================l~=====ll
Exposure Medium Total krig - 500 It "2E-6""lr

Groundwater

Industrial Use
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Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

"-._~'

TABLE 9.13

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Fluorene NA OE+O NA O,OE+O

Groundwater Workspace Air Workspace Air Isopropyl benzene NA OE+O Kidney 5E-6 5.3E-6

Industrial Use Methyl isobutyl ketone OE+O OE+O 1E-5 1.1E-5

Methylene chloride 4E-9 4E-9 2E-5 2.3E-5

MTBE 9E-11 9E-11 liver, Kidney 2E-6 2.1E-6

n-Butylbenzene NA OE+O NA O.OE+O

n-Propylbenzene NA OE+O NA O.OE+O

pyrene NA OE+O NA O.OE+O

Styrene NA OE+O CNS 5E-5 5.5E-5

Toluene NA OE+O CNS, Respiratory 5E-4 5.1E-4

Xylenes (total) NA OE+O CNS 1E-3 1.3E-3

Benzene (500 tt) 2E-7 2E-7 3E-2 2.8E-2

Benzene (725 tt) 2E-7 2E-7 2E-2 1.9E-2

Naphthalene (500 tt) NA OE+O Respiratory 4E-1 3.8E-1

Naphthalene (725 ft) NA OE+O Respiratory 3E-1 2.9E-1

IChemical Total (krig - 500 tt) 3E-7 3E-7 4.2E-1 4.2E-1

IChemical Total (krig - 725 ft) 2E-7 2E-7 3.2E-1 3.2E-1

Exposure PointTotal krig - 500 ft 3E-7

~IExposure Point Total krig -725ft 2E-7

IExposure Medium Total krig - 500 ft

~~
4.2E-1

3.2E-1 II
Medium Total krig - 500 tt 3E-6

Medium Total krig -725ft 2E-6 5.1E-1

Receptor Total krig - 500 ft 5E-4 9.4E+0

Receptor Total krig -725 ft 5E-4 8.3E+0

Table7-10_Tier2_Landscape.xls Page 6 of6



Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 9.14

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Denmal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Potable Water Potable Water Aluminum NA OE+O 1.2E-2 1.2E-2

Potable Use Antimony NA OE+O Whole Body, Blood 1.lE-2 1.lE-2

Arsenic 5E-4 5E-4 Skin 6.5E-1 6.5E-1

Barium NA OE+O Kidney 2.5E-1 2.5E-1

Beryllium NA OE+O Small Intestine 8.1E-3 8.1E-3

Cadmium 3E-6 3E-6 Kidney 5.7E-2 5.7E-2

Chromium NA OE+O 6.5E-2 6.5E-2

Cobalt NA OE+O 3.3E-3 3.3E-3

Copper NA OE+O GI System 2.4E-3 2.4E-3

Iron NA OE+O 1.2E+O 1.2E+O

Lead NA OE+O NA O.OE+O

Manganese NA OE+O CNS 1.6E-1 1.6E-1

Mercury NA OE+O Immune System 6.5E-3 6.5E-3

Molybdenum NA OE+O Blood 6.6E-2 6.6E-2

Nickel NA OE+O Body Weight 7.0E-3 7.0E-3

Nitrate NA OE+O Blood 3.9E-2 3.9E-2

Selenium NA OE+O Whole Body 2.3E-2 2.3E-2

Silver NA OE+O Skin 2.6E-2 2.6E-2

Thallium NA OE+O Liver, Blood, Hair 1.3E+O 1.3E+O

Vanadium NA OE+O Hair 2.5E-2 2.5E-2

Zinc NA OE+O Blood 3.2E-4 3.2E-4

1,2,4-Trimethylbenzene NA OE+O 9.7E-3 9.7E-3

1,2-Dichloroethane 5E-6 5E-6 1.5E-2 1.5E-2

1,3,5-Trimethylbenzene NA OE+O 5.1E-3 5.1E-3

Acenaphthene NA OE+O Liver 3.2E-2 3.2E-2

Acenaphthylene NA OE+O NA O.OE+O

Acetone NA OE+O Liver, Kidney 8.8E-1 8.8E-1
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Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 9.14

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Anthracene NA OE+O NOAEL 1.7E-3 1.7E-3

Groundwater Potable Water Potable Water Benzo[a]anthracene 7E-5 7E-5 NA O.OE+O

Potable Use Benzo[a]pyrene 2E-3 2E-3 NA O.OE+O

Benzo[b]fluorantllene 8E-5 8E-5 NA O.OE+O

Benzo[g.h,l]perylene NA OE+O NA O.OE+O

Benzo[k]fluorantllene 4E-5 4E-5 NA O.OE+O

Carbon Disulfide NA OE+O eproductivel Teratogeni 4.2E-4 4.2E-4

Chrysene 1E-5 1E-5 NA O.OE+O

Dibenz[a,h]antllracene 3E-5 3E-5 NA O.OE+O

Ethylbenzene 7E-6 7E-6 Liver, Kidney 7.0E-2 7.0E-2

Fluoranthene NA OE+O Kidney, Liver, Blood 6.2E-2 6.2E-2

Fluorene NA OE+O Blood 1.5E-2 1.5E-2

Indeno(1,2,3-cd)pyrene 1E-4 1E-4 NA O.OE+O

Isopropyl benzene NA OE+O Kidney 6.5E-4 6.5E-4

Methyl isobutyl ketone OE+O OE+O 3.9E-4 3.9E-4

Methylene chloride 6E-6 6E-6 Liver 2.6E-2 2.6E-2

MTBE 8E-8 8E-8 NA O.OE+O

n-Butylbenzene NA OE+O 4.0E-1 4.0E-1

n-Propylbenzene NA OE+O 2.4E-3 2.4E-3

Phenanthrene NA OE+O NA O.OE+O

Pyrene NA OE+O Kidney 5.9E-2 5.9E-2

Styrene NA OE+O Blood, Liver 8.2E-3 8.2E-3

Toluene NA OE+O iver, Kidney, Respirato~ 2.7E-2 2.7E-2

Xylenes (total) NA OE+O Whole Body 1.9E-2 1.9E-2

Benzene (500 It) 1E-4 1E-4 l.4E+O l.4E+O

Benzene (725 It) 7E-5 7E-5 9.4E-1 9.4E-1

Naphthalene (500 It) NA OE+O Whole Body 1.8E+0 1.8E+0

Naphthalene (725 It) NA OE+O Whole Body l.4E+O l.4E+O

Table7-10_Tier2_Landscape.xls Page 2 of6



TABLE 9.14

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

Non-Carcinogenic Hazard QuotientMedium Exposure

Medium

Exposure

Point

Chemical

of Potential

Concem

Carcinogenic Risk

Ingestion Inhalation Dermal Exposure

Routes Total

Primary

Target Organ(s)

Ingestion Inhalation Dermal Exposure

Routes Total

8E+0

9E+0

2E-3 7.8E+0

NA OE+O 1.lE-4 1.lE-4

NA OE+O Whole Body, Blood 9.7E-5 9.7E-5

4E-6 4E-6 Skin 5.9E-3 5.9E-3

NA OE+O Kidney 2.3E-3 2.3E-3

NA OE+O Small Intestine 7.4E-5 7.4E-5

3E-8 3E-8 Kidney 5.2E-4 5.2E-4

NA OE+O 1.2E-3 1.2E-3

NA OE+O 3.0E-5 3.0E-5

NA OE+O GI System 2.2E-5 2.2E-5

NA OE+O 1.lE-2 1.lE-2

NA OE+O NA O.OE+O

NA OE+O CNS 1.4E-3 1.4E-3

NA OE+O Immune System 6.0E-5 6.0E-5

NA OE+O Blood 6.1E-4 6.1E-4

NA OE+O Body Weight 1.3E-5 1.3E-5

NA OE+O Blood 3.5E-4 3.5E-4

NA OE+O Whole Body 2.1E-4 2.1E-4

NA OE+O Skin 1.5E-4 1.5E-4

2E-3

3E-3

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Cobalt

Copper

Iron

Lead

Manganese

Mercury

Molybdenum

Nickel

Nitrate

Selenium

Silver

krig - 500 ft

krig -725 ft

Industrial Water

xposure Point Total

Potable Water

krig - 500 ft

krig -725ft

Potable Water

sure Medium Total

Industrial Water

Medium Total

Medium Total

Groundwater

Industrial Use

Potable Use

Groundwater
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Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 9.14

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ{s) Routes Total

Thallium NA OE+O Liver, Blood, Hair 1.2E-2 1.2E-2

Groundwater Industrial Water Industrial Water Vanadium NA OE+O Hair 2.3E-4 2.3E-4

Industrial Use Zinc NA OE+O Blood 1.8E-6 1.8E-6

1,2,4-Trimethylbenzene NA OE+O O.OE+O O.OE+O

1,2-Dichloroethane 2E-6 2E-6 5.7E-3 5.7E-3

1,3,5-Trimethylbenzene NA OE+O O.OE+O O.OE+O

Acenaphthene NA OE+O Liver O.OE+O O.OE+O

Acenaphthylene NA OE+O NA O.OE+O

Acetone NA OE+O Liver, Kidney 8.7E-3 8.7E-3

Anthracene NA OE+O NOAEL O.OE+O O.OE+O

Benzo[a]anthracene OE+O OE+O NA O.OE+O

Benzo[a]pyrene OE+O OE+O NA O.OE+O

Benzo[b]ftuoranthene OE+O OE+O NA O.OE+O

Benzo[g,h,l]perylene NA OE+O NA O.OE+O

Benzo[k]ftuoranthene OE+O OE+O NA O.OE+O

Carbon Disulfide NA OE+O eproductive/ Teratogenic 6.6E-5 6.6E-5

Chrysene OE+O OE+O NA O.OE+O

Dibenz[a,h]anthracene OE+O OE+O NA O.OE+O

Ethylbenzene 3E-6 3E-6 Liver, Kidney 3.2E-2 3.2E-2

Fluoranthene NA OE+O Kidney, Liver, Blood O.OE+O O.OE+O

Fluorene NA OE+O Blood O.OE+O O.OE+O

Indeno{1,2,3-ed)pyrene OE+O OE+O NA O.OE+O

Isopropyl benzene NA OE+O Kidney 1.8E-4 1.8E-4

Methyl isobutyl ketone OE+O OE+O 1.4E-5 1.4E-5

Methylene chloride 2E-7 2E-7 Liver 8.5E-4 8.5E-4

MTBE 3E-9 3E-9 NA O.OE+O

n-Butylbenzene NA OE+O O.OE+O O.OE+O

n-Propylbenzene NA OE+O O.OE+O O.OE+O

Table7-10_Tier2_Landscape.xls Page 4of6



TABLE 9.14

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

Medium

Groundwater

Industrial Use

Exposure

Medium

Industrial Water

Exposure

Point

Industrial Water

Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Phenanthrene NA OE+O NA O.OE+O

Pyrene NA OE+O Kidney O.OE+O O.OE+O

Styrene NA OE+O Blood, Liver 2.8E-3 2.8E-3

Toluene NA OE+O iver, Kidney, Respiratory 7.8E-3 7.8E-3

Xylenes (total) NA OE+O Whole Body 9.1E-3 9.1E-3

Benzene (500 ft) 2E-5 2E-5 2.0E-1 2.0E-1

Benzene (725 ft) 1E-5 1E-5 1.3E-1 1.3E-1

Naphthalene (500 ft) NA OE+O Respiratory 2.5E-1 2.5E-1

Naphthalene (725 ft) NA OE+O Respiratory 2.0E-1 2.0E-1

5.6E-1 I 5.6E-1

4.3E-1 I 4.3E-1

5.6E-1

~
5.6E-1

-1

3E-3 2.6E-3

4E-3 3.7E-3

1E-3 1.4E-3

NA O.OE+O

NA O.OE+O

NA O.OE+O

NA O.OE+O

2E-6 2.4E-6

NA O.OE+O

2E-4 2.3E-4

2E-5

2E-5

OE+O

9E-8

OE+O

OE+O

OE+O

OE+O

2E-7

OE+O

3E-8

7E-8

2E-5 I 2E-5

NA

9E-8

NA

NA

NA

NA

2E-7

NA

3E-8

7E-8

1,2,4-Trimethylbenzene

1,2-Dichloroethane

1,3,5-Trirnethylbenzene

Acenaphthene

Acetone

Anthracene

Benzo[b]fluoranthene

Carbon Disulfide

Chrysene

Ethylbenzene

krig - 500 ft

krig -725ft

Workspace Air

2E-5' 2E-5

~;,;;;.,;T,;ot;;a=1==k=rig~-5;;;0;,;0,,;ft========l?===========::F=~2E~-,;5=9~===================:1F=';;;~==91
I~Total krig -725ft 2E-5

Workspace Air

Exposure Medium Total

Groundwater

Industrial Use

Exposure Medium Total
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Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 9.14

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Fluorene NA OE+O NA O.OE+O

Groundwater Workspace Air Workspace Air Isopropyl benzene NA OE+O Kidney 5E-6 5.3E-6

Industrial Use Methyl isobutyl ketone OE+O OE+O 1E-5 1.1E-5

Methylene chloride 2E-8 2E-8 2E-5 2.3E-5

MTBE 4E-10 4E-10 Liver, Kidney 2E-6 2.1E-6

n-Butylbenzene NA OE+O NA O.OE+O

n-Propylbenzene NA OE+O NA O.OE+O

pyrene NA OE+O NA O.OE+O

Styrene NA OE+O CNS 5E-5 5.5E-5

Toluene NA OE+O CNS, Respiratory 5E-4 5.1E-4

Xylenes (total) NA OE+O CNS 1E-3 1.3E-3

Benzene (500 It) 1E-6 1E-6 3E-2 2.8E-2

Benzene (725 It) 8E-7 8E-7 2E-2 1.9E-2

Naphthalene (500 It) NA OE+O Respiratory 4E-1 3.8E-1

Naphthalene (725 It) NA OE+O Respiratory 3E-1 2.9E-1

~f
2E-6 I 2E-6 4.2E-1 4.2E-1

1E-6

i~
3.2E-1 3.2E-1

Exposure PoinlTotal krig· 500 It 4.2E-1

Exposure PoinlTotal krig -725 It ,H* I 3.2E-1 I
Exposure Medium Total krig - 500 It

mExposure Medium Total krig -725 It

,KH~Medium Total krig - 500 It -1

Medium Total krig -725 It O~ < -1

Receptor Total krig - 500 It 3E-3 9.7E+0

Receptor Total krig -7251t 3E-3 8.6E+0

Table7-10_Tier2_Landscape.xls Page 6of6



TABLE 9.15

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

~cenario Timeframe: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Adult

Non-Carcinogenic Hazard QuotientMedium Exposure

Medium

Exposure

Point

Chemical

of Potential

Concern

Carcinogenic Risk

Ingestion Inhalation Denmal Exposure

Routes Total

Primary

Target Organ(s)

Ingestion Inhalation Dermal Exposure

Routes Total

(Alameda Point - Site 25)

6E-9 6E-9 9E-6 8.9E-6

3E-8 3E-8 Developmental 3E-5 3.4E-5

NA OE+O CNS 5E-4 5.2E-4

NA OE+O Respiratory 7E-3 6.9E-3

4E-9 4E-9 Liver, Kidney 5E-5 4.7E-5

3E-9 3E-9 CNS 6E-6 5.7E-6

1E-6 1E-6 2E-3 1.6E-3

4E-9 4E-9 6E-6 6.0E-6

7E-9 7E-9 9E-6 9.2E-6

3E-9 3E-9 5E-6 4.6E-6

1E-6 9.1E-3

5E-8 7.6E-3

5E-8 7.6E-3

5E-8 7.6E-3

1E-6

5E-8

5E-8

5E-8

Chlorofonm

Ethylbenzene

m,p-Xylene

Naphthalene

Tetrachloroethene (peE)

Trichloroethene

Benzene (Alameda Annex)

Benzene (Alameda Point - Site 25)

Benzene (Alameda Point - Site 30)

Benzene (Alameda Point - Site 31)

(Alameda Point - Site 31)

Alameda Annex

Alameda Point - Site 25

Alameda Point - Site 30

Alameda Point - Site 31

Indoor Air

Exposure Point Total

Exposure Point Total

Indoor Air

sure Medium Total (Alameda Point - Site 30)

sure Medium Total (Alameda Point - Site 31)

sure Medium Total (Alameda Point- Site 25)

Exposure Medium Total (Alameda Annex)

(Alameda Point - Site 31)

(Alameda Point- Site 30)

Soil Vapor
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Scenario Timeframe: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Adult

TABLE 9.15

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dennal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Indoor Air Indoor Air l,2,4-Trimethylbenzene NA OE+O 8E-4 7.9E-4

l,2-Dichloroethane 2E-7 2E-7 4E-3 3.5E-3

1,3,5-Trimethylbenzene NA OE+O 1E-2 9.7E-3

Acetone NA OE+O 8E-4 7.9E-4

Carbon disulfide NA OE+O eripheral Nervous System 7E-5 7.1E-5

Ethylbenzene 7E-7 7E-7 Developmental 7E-4 7.5E-4

Isopropyl benzene NA OE+O Kidney 4E-5 4.1E-5

Methyl isobutyl ketone NA OE+O 2E-5 1.7E-5

Methylene chloride 7E-8 7E-8 4E-4 3.9E-4

MTBE 8E-10 8E-10 Liver, Kidney 9E-7 8.7E-7

Naphthalene NA OE+O Respiratory 2E-1 2.2E-1

n-Butylbenzene NA OE+O 4E-2 3.8E-2

n-Propylbenzene NA OE+O NA O.OE+O

Styrene NA OE+O CNS 1E-4 1.3E-4

Toluene NA OE+O CNS, Respiratory 4E-3 3.9E-3

Xylenes (total) NA OE+O CNS 8E-4 8.2E-4

Benzene (500 ft) 1E-5 1E-5 1E-2 1.5E-2

Benzene (725 ft) 7E-6 7E-6 9E-3 9.5E-3

~hemical Total (krig - 500 ft) 1E-5 1E-5 2.9E-1 2.9E-1

I (krig - 725 ft) 8E-6 8E-6 2.9E-1 mExposure Point Total krig - 500 ft I 1E-5

Exposure Point Total krig - 725 ft 1H*= -1

Exposure Medium Total krig - 500 ft

Exposure Medium Total krig -725ft

~ j~Medium Total krig - 500 ft

Medium Total krig -725ft
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Scenario Timeframe: CurrenVFuture

Receptor Population: On-Site Resident

Receptor Age: Adult

TABLE 9.15

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dennal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater' Potable Water Potable Water Aluminum NA OE+O 4.5E-2 4.5E-2

Potable Use Antimony NA OE+O Whole Body, Blood 3.8E-2 3.8E-2

Arsenic 7E-4 7E-4 Skin 2.3E+O 2.3E+O

Barium NA OE+O Kidney 8.9E-1 8.9E-1

Beryllium NA OE+O Small Intestine 2.9E-2 2.9E-2

Cadmium 4E-6 4E-6 Kidney 2.1E-1 2.1E-1

Chromium NA OE+O 2.3E-1 2.3E-1

Cobalt NA OE+O 1.2E-2 1.2E-2

Copper NA OE+O GI System 8.8E-3 8.8E-3

Iron NA OE+O 4.2E+O 4.2E+O

Lead NA OE+O NA O.OE+O

Manganese NA OE+O CNS 5.6E-1 5.6E-1

Mercury NA OE+O Immune System 2.4E-2 2.4E-2

Molybdenum NA OE+O Blood 2.4E-1 2.4E-1

Nickel NA OE+O Body Weight 2.6E-2 2.6E-2

Nitrate NA OE+O Blood 1.4E-1 1.4E-1

Selenium NA OE+O Whole Body 8.3E-2 8.3E-2

Silver NA OE+O Skin 9.6E-2 9.6E-2

Thallium NA OE+O Liver, Blood, Hair 4.7E+O 4.7E+O

Vanadium NA OE+O Hair 9.1E-2 9.1E-2

Zinc NA OE+O Blood 1.2E-3 1.2E-3

1,2,4-Trimethylbenzene NA OE+O 3.5E-2 3.5E-2

1,2-Dichloroethane 8E~ 8E-6 5.3E-2 5.3E-2

1,3,5-Trimethylbenzene NA OE+O 1.9E-2 1.9E-2

Acenaphthene NA OE+O Liver 1.2E-1 1.2E-1

Acenaphthylene NA OE+O NA O.OE+O

Acetone NA OE+O Liver, Kidney 3.2E+O 3.2E+O
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~cenario Timeframe: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Adult

TABLE 9.15

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Anthracene NA OE+O NOAEL 6.3E-3 6.3E-3

Groundwater' Potable Water Potable Water Benzo[a]anthracene 1E-4 1E-4 NA O.OE+O

Potable Use Benzo[a]pyrene 2E-3 2E-3 NA O.OE+O

Benzo[b]ftuoranthene 1E-4 1E-4 NA O.OE+O

Benzo[g,h,l]perylene NA OE+O NA O.OE+O

Benzo[k]ftuoranthene 6E-5 6E-5 NA O.OE+O

Carbon Disulfide NA OE+O eproductive/ Teratogen; 1.5E-3 1.5E-3

Chrysene 2E-5 2E-5 NA O.OE+O

Dibenz[a,h]anthracene 4E-5 4E-5 NA O.OE+O

Ethylbenzene 1E-5 1E-5 Liver, Kidney 2.6E-1 2.6E-1

Fluoranthene NA OE+O Kidney, Liver, Blood 2.2E-1 2.2E-1

Fluorene NA OE+O Blood 5.6E-2 5.6E-2

Indeno(1,2,3-m)pyrene 2E-4 2E-4 NA O.OE+O

Isopropyl benzene NA OE+O Kidney 2.4E-3 2.4E-3

Methyl isobutyl ketone OE+O OE+O 1.4E-3 1.4E-3

Methylene chloride BE-6 BE-6 Liver 9.6E-2 9.6E-2

MTBE 1E-7 1E-7 NA O.OE+O

n-Butylbenzene NA OE+O 1.4E+0 1.4E+0

n-Propylbenzene NA OE+O B.BE-3 B.BE-3

Phenanthrene NA OE+O NA O.OE+O

Pyrene NA OE+O Kidney 2.1E-1 2.1E-1

Styrene NA OE+O Blood, Liver 3.0E-2 3.0E-2

Toluene NA OE+O iver, Kidney, Respirator 9.9E-2 9.9E-2

Xylenes (total) NA OE+O Whole Body 6.BE-2 6.BE-2

Benzene (500 tt) 2E-4 2E-4 5.3E+0 5.3E+0

Benzene (725 tt) 1E-4 1E-4 3.4E+0 3.4E+0

Naphthalene (500 tt) NA OE+O Respiratory 6.7E+0 6.7E+0

Naphthalene (725 tt) NA OE+O Respiratory 5.2E+0 5.2E+0
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pcenario Timeframe: Current/Future

jReceptor Population: On-Site Resident

~ReceptorAge: Adult

TABLE 9.15

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater' Potable Water Potable Water ~hemicalTotal (krig - 500 ft) 4E-3 4E-3 3.2E+1 I 3.2E+1 I
Potable Use ~hemical Total (krig - 725 ft) 4E-3 4E-3 2.8E+1 2.8E+1

al krig - 500 ft 4E-3 II 2.8E+1

IIExposure Point Total krig -725ft 4E-3 I 2.8E+1 I
IExposure Medium Total krig - 500 ft I I 2.8E+1

IExposure Medium Total krig -725ft I 2.8E+1

Indoor Air Indoor Air 1,2,4-Trimethylbenzene NA OE+O 6E+0 5.8E+0

1,2-Dichloroelhane 7E-5 7E-5 6E+0 6.3E+0

1,3,5-Trimethylbenzene NA OE+O 3E+0 3.0E+0

Acenaphlhene NA OE+O NA O.OE+O

Acetone NA OE+O NA O.OE+O

Anthracene NA OE+O NA O.OE+O

Benzo[b]fluoranlhene 2E-4 2E-4 NA O.OE+O

Carbon Disulfide NA OE+O eripheral Nervous System 4E-3 4.3E-3

Chrysene 3E-5 3E-5 NA O.OE+O

Ethylbenzene 6E-5 6E-5 Developmental 5E-1 4.9E-1

Fluorene NA OE+O NA O.OE+O

Isopropyl benzene NA OE+O Kidney 1E-2 1.2E-2

Methyl isobutyl ketone OE+O OE+O 3E-2 2.7E-2

Methylene chloride 1E-5 1E-5 4E-2 3.7E-2

MTBE 3E-7 3E-7 Liver, Kidney 4E-3 3.9E-3

n-Butylbenzene NA OE+O NA O.OE+O

n-Propylbenzene NA OE+O NA O.OE+O

Pyrene NA OE+O NA O.OE+O

Styrene NA OE+O CNS 1E-1 1.1E-1

Toluene NA OE+O CNS, Respiratory 1E+0 1.0E+0
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Scenario Timeframe: CurrenUFuture

IReceptor Population: On-Site Resident

IReceptor Age: Adult

TABLE 9.15

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

''--_/'

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Xylenes (total) NA OE+O CNS 3E+0 2.6E+0

Groundwater' Indoor Air Indoor Air

Potable Use Benzene (500 It) 9E-4 9E-4 3E+1 2.9E+1

Benzene (725 It) 6E-4 6E-4 2E+1 1.9E+1

Naphthalene (500 It) NA OE+O Respiratory 4E+0 3.7E+0

Naphthalene (725 It) NA OE+O Respiratory 3E+0 2.BE+0

r--hemical Total (krig - 500 It) 1E-3 1E-3 5.2E+1 5.2E+1

~tal(krig-7251l) 1E-3 1E-3 4.1E+1 4.1E+1

1E-3

I 1E-3 II I 4.1E+1

Exposure Medium Total krig - 500 It 1E-3 5.2E+1

Exposure Medium Total krig - 725 It 1E-3 4.1E+1

Medium Total krig - 500 Il

*1~Medium Total krig -725 It

Current Receptor Total (Inhalation via Soil Vapor at Alameda Annex) 1E-6 9.1E-3

Current Receptor Total (Inhalation via Soil Vapor at Alameda Point- Site 25) 5E-B 7.6E-3

Current Receptor Total (Inhalation via Soil Vapor at Alameda Point- Site 30) 5E-B 7.6E-3

Current Receptor Total (Inhalation via Soil Vapor at Alameda Point- Site 31) 5E-B 7.6E-3

Current Receptor Total (Inhalation via Groundwater) krig - 500 Il 1E-5 2.9E-1

Current Receptor Total (Inhalation via Groundwater) krig - 725 Il BE-6 2.9E-1

Future Receptor Total (Potable Water Use (krig - 500 Il) + Inhalation via Soil Vapor at Alameda Annex) 5E-3 B.1E+1

Future Receptor Total (Potable Water Use (krig - 500 It) + Inhalation via Soil Vapor at Alameda Point- Site 25) 5E-3 7.0E+1

Future Receptor Total (Potable Water Use (krig - 500 Il) + Inhalation via Soil Vapor at Alameda Point- Site 30) 1E-B 1.7E-2

Future Receptor Total (Potable Water Use (krig - 500 Il) + Inhalation via Soil Vapor at Alameda Point- Site 31) 1E-7 1.5E-2

Future Receptor Total (Potable Water Use (krig - 725 Il) + Inhalation via Soil Vapor at Alameda Annex) 5E-3 7.0E+1

Future Receptor Total (Potable Water Use (krig - 725 It) + Inhalation via Soil Vapor at Alameda Point- Site 25) 1E-B 1.7E-2

Future Receptor Total (Potable Water Use (krig - 725 It) + Inhalation via Soil Vapor at Alameda Point - Site 30) 1E-7 1.5E-2
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Scenario Timeframe: CurrenVFuture

Receptor Population: On-Site Resident

Receptor Age: Adult

TABLE 9.15

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion IInhalationIDermal Exposure Primary IIngestion IInhalationIDermal Exposure

Routes Total Target Organ(s) Routes Total

Future Receptor Total (Potable Water Use (krig - 725 It) + Inhalation via Soil Vapor at Alameda Point- Site 31) lE-7 1.5E-2

Future Receptor Total (Potable Water Use + Inhalation via Groundwater) krig - 500 It 5E-3 8.1E+l

Future Receptor Total (Potable Water Use + Inhalation via Groundwater) krig - 725 It 5E-3 7.0E+l

1 _ Groundwater potable use is a future use scenario.
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TABLE 9.16

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Adult

Non-Carcinogenic Hazard QuotientMedium Exposure

Medium

Exposure

Point

Chemical

of Potential

Concern

Carcinogenic Risk

Ingestion Inhalation Dermal Exposure

Routes Total

Primary

Target Organ(s)

Ingestion Inhalation Dermal Exposure

Routes Total

6E-9 6E-9 9E-6 B.9E-6

3E-B 3E-B Developmental 3E-5 3.4E-5

NA OE+O CNS 5E-4 5.2E-4

NA OE+O Respiratory 7E-3 6.9E-3

4E-9 4E-9 Liver, Kidney 5E-5 4.7E-5

3E-9 3E-9 CNS 6E-6 5.7E-6

1E-6 1E-6 2E-3 1.6E-3

4E-9 4E-9 6E-6 6.0E-6

7E-9 7E-9 9E-6 9.2E-6

3E-9 3E-9 5E-6 4.6E-6

1E-6 9.1E-3

5E-B 7.6E-3 7.6E-3

5E-B 7.6E-3

5E-B 7.6E-3

Chloroform

Ethylbenzene

m,p-Xylene

Naphthalene

Tetrachloroethene (PCE)

Trichloroethene

Benzene (Alameda Annex)

Benzene (Alameda Point - Site 25)

Benzene (Alameda Point - Site 30)

Benzene (Alameda Point - Site 31)

(Alameda Point· Site 30)

(Alameda Point - Site 31)

25)

30)

31)

Alameda Annex

Alameda Point - Site 25

Alameda Point· Site 30

Alameda Point· Site 31

Indoor Air

Exposure Point Total

Exposure Point Total

Exposure Point Total

IExposure Point Total

Indoor Air

(Alameda Point - Site 30)

(Alameda Point - Site 31)

Soil Vapor
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TABLE 9.16

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

~cenarioTimeframe: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Adult

Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

1,2,4-Trimethylbenzene NA OE+O 8E-4 7.9E-4

1,2-Dlchloroethane 2E-7 2E-7 4E-3 3.5E-3

1,3,5-Trimethylbenzene NA OE+O 1E-2 9.7E-3

Acetone NA OE+O 8E-4 7.9E-4

Carbon disulfide NA OE+O Peripheral Nervous System 7E-5 7.1E-5

Ethylbenzene 7E-7 7E-7 Developmental 7E-4 7.5E-4

Isopropyl benzene NA OE+O Kidney 4E-5 4.1E-5

Methyl isobutyl ketone NA OE+O 2E-5 1.7E-5

Methylene chloride 7E-8 7E-8 4E-4 3.9E-4

MTBE 8E-10 8E-1O Liver, Kidney 9E-7 8.7E-7

Naphthalene NA OE+O Respiratory 2E-1 2.2E-1

n-Butylbenzene NA OE+O 4E-2 3.8E-2

n-Propylbenzene NA OE+O NA O.OE+O

Styrene NA OE+O CNS 1E-4 1.3E-4

Toluene NA OE+O CNS, Respiratory 4E-3 3.9E-3

Xylenes (total) NA OE+O CNS 8E-4 8.2E-4

Benzene (500 ft) 1E-5 1E-5 1E-2 1.5E-2

Benzene (725 ft) 7E-6 7E-6 9E-3 9.5E-3

1E-5 2.9E-1

8E-6 2.9E-1

krig -725ft

Indoor Air

Exposure

Point

krig - 500ft

ft

Exposure Point Total

Exposure Point Total

Indoor Air

Exposure

Medium

krig - 500 ft

krig -725ft

Exposure Medium Total

Medium

Groundwater

Medium Total

Medium Total
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~cenario Timeframe: Current'Future

Receptor Population: On-Site Resident

Receptor Age: Adult

\. ,/

TABLE 9.16

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater' Potable Water Potable Water Aluminum NA OE+O 8.9E-2 8.9E-2

Potable Use Antimony NA OE+O Whole Body, Blood 7.7E-2 7.7E-2

Arsenic 3E-3 3E-3 Skin 4.7E+O 4.7E+O

Barium NA OE+O Kidney 1.8E+O 1.8E+O

Beryllium NA OE+O Small Intestine 5.8E-2 5.8E-2

Cadmium 2E-5 2E-5 Kidney 4.1E-1 4.1E-1

Chromium NA OE+O 4.7E-1 4.7E-1

Cobalt NA OE+O 2.4E-2 2.4E-2

Copper NA OE+O GI System 1.8E-2 1.8E-2

Iron NA OE+O 8.5E+O 8.5E+O

Lead NA OE+O NA O.OE+O

Manganese NA OE+O CNS 1.1E+O 1.1E+O

Mercury NA OE+O Immune Syslem 4.7E-2 4.7E-2

Molybdenum NA OE+O Blood 4.8E-1 4.8E-1

Nickel NA OE+O Body Weight 5.1E-2 5.1E-2

Nitrate NA OE+O Blood 2.8E-1 2.8E-1

Selenium NA OE+O Whole Body 1.7E-1 1.7E-1

Silver NA OE+O Skin 1.9E-1 1.9E-1

Thallium NA OE+O Liver, Blood, Hair 9.3E+O 9.3E+O

Vanadium NA OE+O Hair 1.8E-1 1.8E-1

Zinc NA OE+O Blood 2.3E-3 2.3E-3

1,2,4-Trimethylbenzene NA OE+O 7.0E-2 7.0E-2

1,2-Dichloroethane 3E-5 3E-5 1.1E-1 1.1E-1

1,3,5-Trimethylbenzene NA OE+O 3.7E-2 3.7E-2

Acenaphthene NA OE+O Liver 2.3E-1 2.3E-1

Acenaphthylene NA OE+O NA O.OE+O

Acetone NA OE+O Liver, Kidney 6.4E+O 6.4E+O
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Scenario Timeframe: CurrenVFuture

Receptor Population: On-Site Resident

Receptor Age: Adult

TABLE 9.16

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Anthracene NA OE+O NOAEL 1.3E-2 1.3E-2

Groundwater' Potable Water Potable Water Benzo[a]anthracene 5E-4 5E-4 NA O.OE+O

Potable Use Benzo[a]pyrene 1E-2 1E-2 NA O.OE+O

Benzo[b]fluoranthene 5E-4 5E-4 NA O.OE+O

Benzo[g,h,l]perylene NA OE+O NA O.OE+O

Benzo[k]fluoranthene 2E-4 2E-4 NA O.OE+O

Carbon Disulfide NA OE+O Reproductive/ Teratogenic 3.1E-3 3.1E-3

Chrysene 8E-5 8E-5 NA O.OE+O

Dibenz[a,h]anthracene 2E-4 2E-4 NA O.OE+O

Ethylbenzene 5E-5 5E-5 Liver, Kidney 5.1E-1 5.1E-1

Fluoranthene NA OE+O Kidney, Liver, Blood 4.5E-1 4.5E-1

Fluorene NA OE+O Blood 1.lE-1 1.lE-1

Indeno(l,2,3-cd)pyrene 8E-4 8E-4 NA O.OE+O

Isopropyl benzene NA OE+O Kidney 4.7E-3 4.7E-3

Methyl isobutyl ketone OE+O OE+O 2.8E-3 2.8E-3

Methylene chloride 4E-5 4E-5 Liver 1.9E-1 1.9E-1

MTBE 5E-7 5E-7 NA O.OE+O

n-Butylbenzene NA OE+O 2.9E+0 2.9E+0

n-Propylbenzene NA OE+O 1.8E-2 1.8E-2

Phenanthrene NA OE+O NA O.OE+O

Pyrene NA OE+O Kidney 4.3E-1 4.3E-1

Styrene NA OE+O Blood, Liver 5.9E-2 5.9E-2

Toluene NA OE+O Liver, Kidney, Respiratory 2.0E-1 2.0E-1

Xylenes (total) NA OE+O Whole Body 1.4E-1 1.4E-1

Benzene (500 tt) 7E-4 7E-4 1.lE+1 1.lE+1

Benzene (725 tt) 5E-4 5E-4 6.9E+0 6.9E+0

Naphthalene (500 tt) NA OE+O Respiratory 1.3E+1 1.3E+1

Naphthalene (725 tt) NA OE+O Respiratory 1.0E+1 1.0E+1
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Scenario Timeframe: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Adult

TABLE 9.16

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

t::ECGroundwater' Potable Water Potable Water ) 2E-2 6.4E+l

~Potable Use ) 2E-2 2E-2 5.7E+l +1

Exposure Point Total krig - 500 ft I 2E-2 I . 1

IExposure Point Total krig - 725ft I 2E-2

jt:E:IExposure Medium Total krig· 500 ft 2E-2

Exposure Medium Total krig -725ft 2E-2 5.7E+l

Indoor Air Indoor Air l,2,4-Trimethylbenzene NA OE+O BE+O 7.BE+0

l,2-Dichloroethane 7E-5 7E-5 6E+0 6.3E+0

1,3,5-Trimethylbenzene NA OE+O 3E+0 3.0E+0

Acenaphthene NA OE+O NA O.OE+O

Acetone NA OE+O NA O.OE+O

Anthracene NA OE+O NA O.OE+O

Benzo[b]fluoranthene 2E-4 2E-4 NA O.OE+O

Carbon Disulfide NA OE+O Peripheral Nervous System 4E-3 4.3E-3

Chrysene 3E-5 3E-5 NA O.OE+O

Ethylbenzene 6E-5 6E-5 Developmental 5E-l 4.9E-l

Fluorene NA OE+O NA O.OE+O

isopropyl benzene NA OE+O Kidney lE-2 1.2E-2

Methyl isobutyl ketone OE+O OE+O 3E-2 2.7E-2

Methylene chloride lE-5 lE-5 4E-2 3.7E-2

MTBE 3E-7 3E-7 Liver, Kidney 4E-3 3.9E-3

n-Butylbenzene NA OE+O NA O.OE+O

n-Propylbenzene NA OE+O NA O.OE+O

Pyrene NA OE+O NA O.OE+O

Styrene NA OE+O CNS lE-l 1.lE-l

Toluene NA OE+O CNS, Respiratory lE+O 1.0E+0
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fScenario Timeframe: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Adult

TABLE 9.16

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Xylenes (total) NA OE+O CNS 3E+0 2.6E+0

Groundwater' Indoor Air Indoor Air

Potable Use Benzene (500 tt) 9E-4 9E-4 3E+l 2.9E+l

Benzene (725 tt) 6E-4 6E-4 2E+l 1.9E+l

Naphthalene (500 tt) NA OE+O Respiratory 4E+0 3.7E+0

Naphthalene (725 tt) NA OE+O Respiratory 3E+0 2.8E+0

fChemical Total (krig - 500 tt) lE-3 lE- 5.4E+l

~hemical Total (krig - 725 tt) lE-3 lE-3 4.3E+l

lE-3

~
lE-3

~Ikrig - 500 tt

~fkrig -725 tt

~I
2E-2 1.0E+2

Current Receptor Total (Inhalation via Soil Vapor at Alameda Annex) lE-6 9.1E-3

Current Receptor Total (Inhalation via Soil Vapor at Alameda Point - Site 25) 5E-8 7.6E-3

Current Receptor Total (Inhalation via Soil Vapor at Alameda Point - Site 30) 5E-8 7.6E-3

Current Receptor Total (Inhalation via Soil Vapor at Alameda Point· Site 31) 5E-8 7.6E-3

Current Receptor Total (Inhalation via Groundwater) krig - 500 tt lE-5 2.9E·l

Current Receptor Total (Inhalation via Groundwater) krig - 725 tt 8E-6 2.9E-l

Future Receptor Total (Potable Water Use (krig - 500 It) + Inhalation via Soil Vapor at Alameda Annex) 2E-2 1.lE+2

Future Receptor Total (Potable Water Use (krig - 500 tt) + Inhalation via Soil Vapor at Alameda Point - Site 25) 2E-2 1.0E+2

Future Receptor Total (Potable Water Use (krig - 500 tt) + Inhalation via Soil Vapor at Alameda Point· Site 30) lE-6 1.7E-2

Future Receptor Total (Potable Water Use (krig - 500 tt) + Inhalation via Soil Vapor at Alameda Point - Site 31) lE-7 1.5E-2

Future Receptor Total (Potable Water Use (krig· 725 tt) + Inhalation via Soil Vapor at Alameda Annex) 2E-2 1.0E+2

Future Receptor Total (Potable Water Use (krig • 725 tt) + Inhalation via Soil Vapor at Alameda Point - Site 25) lE-6 1.7E-2

Future Receptor Total (Potable Water Use (krig • 725 tt) + Inhalation via Soil Vapor at Alameda Point - Site 30) lE-7 1.5E-2

Table7-10_Tier2_Resident.xls
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Iscenario Timeframe: CurrenVFuture

Receptor Population: On-Site Resident

Receptor Age: Adult

TABLE 9.16

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

.,'.,

'. /

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern IngestionIInhalationIDermal Exposure Primary IIngestion IInhalationIDermal Exposure

Routes Total Target Organ(s) Routes Total

Future Receptor Total (Potable Water Use (krig - 725 It) + Inhalation via Soil Vapor at Alameda Point - Site 31) 1E-7 1.5E-2

Future Receptor Total (Potable Water Use + Inhalation via Groundwater) krig - 500 11 2E-2 1.1E+2

Future Receptor Total (Potable Water Use + Inhalation via Groundwater) krig· 725 11 2E-2 1.0E+2

1 _ Groundwater potable use is a future use scenario.
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TABLE 9.17

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

~cenario Timeframe: CurrenUFuture

Receptor Population: School Student

Receptor Age: Child

Non-Carcinogenic Hazard QuotientMedium Exposure

Medium

Exposure

Point

Chemical

of Potential

Concem

Carcinogenic Risk

Ingestion Inhalation Dermal Exposure

Routes Total

Primary

Target Organ(s)

Ingestion Inhalation Dermal Exposure

Routes Total

(Alameda Point- Site 30) 5E-8

5E-8

6E-9 6E-9 9E-6 8.9E-6

3E-8 3E-8 Developmental 3E-5 3.4E-5

NA OE+O eNS 5E-4 5.2E-4

NA OE+O Respiratory 7E-3 6.9E-3

4E-9 4E-9 Liver, Kidney 5E-5 4.7E-5

3E-9 3E-9 CNS 6E-6 5.7E-6

1E-7 1E-7 8E-4 8.1E-4

4E-10 4E-10 3E-6 3.0E-6

7E-10 7E-10 5E-6 4.7E-6

3E-10 3E-10 2E-6 2.3E-6

2E-7 8.4E-3

5E-8 7.6E-3

5E-8 7.6E-3

5E-8 7.6E-3

I
)

Chloroform

Ethylbenzene

m,p-Xylene

Naphthalene

Tetrachloroethene (PCE)

Trichloroethene

a Point- Site 30)

a Point- Site 31)

Benzene (Alameda Annex)

Benzene (Alameda Point - Site 25)

Benzene (Alameda Point - Site 30)

Benzene (Alameda Point - Site 31)

Indoor Air

Alameda Annex

Alameda Point - Site 25

Alameda Point - Site 30

Alameda Point- Site 31

Indoor Air

(Alameda Annex)

(Alameda Point- Site 25)

Exposure Medium Total (Alameda Point- Site 31)

Exposure Medium Total (Alameda Annex)

Exposure Medium Total (Alameda Point- Site 30)

Exposure Medium Total (Alameda Point- Site 25)

(Alameda Point- Site 31)

Soil Vapor

Table7-10_Tier2_SchoolStudenl.xls Page 1 of3
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~cenario Timeframe: CurrenUFuture

Receptor Population: School Student

Receptor Age: Child

TABLE 9.17

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

/'

....... ~_.~.

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Indoor Air Indoor Air 1,2,4-Trimethylbenzene NA OE+O 8E-4 7.9E-4

1,2-Dichloroethane 2E-7 2E-7 4E-3 3.5E-3

1,3,5-Trimethylbenzene NA OE+O 1E-2 9.7E-3

Acetone NA OE+O 8E-4 7.9E-4

Carbon disulfide NA OE+O eripheral Nervous System 7E-5 7.1E-5

Ethylbenzene 7E-7 7E-7 Developmental 7E-4 7.5E-4

Isopropyl benzene NA OE+O Kidney 4E-5 4.1E-5

Methyl isobutyl ketone NA OE+O 2E-5 1.7E-5

Methylene chloride 7E-8 7E-8 4E-4 3.9E-4

MTBE 8E-10 8E-1O Liver, Kidney 9E-7 8.7E-7

Naphthalene NA OE+O Respiratory 2E-1 2.2E-1

n-Butylbenzene NA OE+O 4E-2 3.8E-2

n-Propylbenzene NA OE+O NA O.OE+O

Styrene NA OE+O CNS 1E-4 1.3E-4

Toluene NA OE+O CNS, Respiratory 4E-3 3.9E-3

Xylenes (total) NA OE+O CNS 8E-4 8.2E-4

Benzene (500 It) 1E-6 1E-6 7E-3 7.5E-3

Benzene (725 It) 7E-7 7E-7 5E-3 4.9E-3

~
2E-6 2E-6 2.9E-1 2.9E-1

2E-6 2E-6 2.9E-1 2.9E-1

IExposure Point Total krig - 500 It I 2E-6 2.9E-1

Exposure Point Total krig -725 It 2E-6 2.9E-1

krig - 500 It II 2.9E-1

krig -725 It II 2.9E-1

Table7·10_Tier2_SchoolStudent.xls Page 2 of3



lscenario Timeframe: CurrenVFuture

Receptor Population: School Student

Receptor Age: Child

TABLE 9.17

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion IInhalationIDermal Exposure Primary IIngestion IInhalationIDermal Exposure

Routes Total Target Organ(s) Routes Total

Medium Total krig - 500ft I. 2E-6 2.9E-~
Medium Total krig -725ft 2E-6 2.9E-1

Receptor Total (Inhalation via Soil Vapor at Alameda Annex) 2E-7 8.4E-3

Receptor Total (Inhalation via Soil Vapor at Alameda Point - Site 25) 5E-8 7.6E-3

Receptor Total (Inhalation via Soil Vapor at Alameda Point· Site 30) 5E-8 7.6E-3

Receptor Total (Inhalation via Soil Vapor at Alameda Point - Site 31) 5E-8 7.6E-3

Receptor Total (Inhalation via Groundwater) krig - 500 ft 2E-6 2.9E-1

Receptor Total (Inhalation via Groundwater) krig - 725 ft 2E-6 2.9E-1

Table7-10_Tier2_SchoolStudenl.xls
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Scenario Timeframe: CurrenUFuture

Receptor Population: School Student

Receptor Age: Child

TABLE 9.18

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Soil Vapor Indoor Air Indoor Air Chloroform 6E-9 6E-9 9E-6 8.9E-6

Ethylbenzene 3E-8 3E-8 Developmental 3E-5 3.4E-5

m,p-Xylene NA OE+O CNS 5E-4 5.2E-4

Naphthalene NA OE+O Respiratory 7E-3 6.9E-3

Tetrachloroethene (PCE) 4E-9 4E-9 Liver, Kidney 5E-5 4.7E-5

Trichloroethene 3E-9 3E-9 CNS 6E-6 5.7E-6

Alameda Annex Benzene (Alameda Annex) lE-7 lE-7 8E-4 8.1E-4

Alameda Point - Site 25 Benzene (Alameda Point - Site 25) 4E-l0 4E-l0 3E-6 3.0E-6

Alameda Point· Site 30 Benzene (Alameda Point· Site 30) 7E·l0 7E·l0 5E-6 4.7E-6

Alameda Point - Site 31 Benzene (Alameda Point - Site 31) 3E-l0 3E-l0 2E-6 2.3E-6

hemical Total (Alameda Annex) 2E-7 I 2E-7 I 8.4E-3 8.4E-3

hemical Total (Alameda Point - Site 25) 5E-8 I 5E-8 7.6E-3 7.6E-3

hemical Total (Alameda Point - Site 30) 5E-8 I 5E-8 7.6E-3 7.6E-3

5E-8 I 5E-8 7.6E-3

~'
I 2E-7

~~II II 5E-8

0) I II 5E-8

~H*HI31) I 5E-8

Exposure Medium Total (Alameda Annex) 2E-7

~I
Exposure Medium Total (Alameda Point - Site 25) 5E-8

Exposure Medium Total (Alameda Point - Site 30) 5E-8

Exposure Medium Total (Alameda Point - Site 31) 5E-8

Medium Total (Alameda Annex) 2E-7

jR*R1) 5E-8

) 5E-8

IIMedium Total (Alameda Point - Site 31) 5E-8 II 7.6E-3 II

Table7·103ier2_SchooIStudent.xls Page 1 of3



!scenario Timeframe: CurrenVFuture

Receptor Population: School Student

Receptor Age: Child

TABLE 9.18

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Indoor Air Indoor Air 1,2,4-Trimethylbenzene NA OE+O 8E-4 7.9E-4

1,2-Dichloroethane 2E-7 2E-7 4E-3 3.5E-3

1,3,5-Trimethylbenzene NA OE+O 1E-2 9.7E-3

Acetone NA OE+O 8E-4 7.9E-4

Carbon disulfide NA OE+O Peripheral Nervous System 7E-5 7.1E-5

Ethylbenzene 7E-7 7E-7 Developmental 7E-4 7.5E-4

Isopropyl benzene NA OE+O Kidney 4E-5 4.1E-5

Methyl isobutyl ketone NA OE+O 2E-5 1.7E-5

Methylene chloride 7E-8 7E-8 4E-4 3.9E-4

MTBE 8E-10 8E-10 Liver, Kidney 9E-7 8.7E-7

Naphthalene NA OE+O Respiratory 2E-1 2.2E-1

n-Butylbenzene NA OE+O 4E-2 3.8E-2

n-Propylbenzene NA OE+O NA O.OE+O

Styrene NA OE+O CNS 1E-4 1.3E-4

Toluene NA OE+O CNS, Respiratory 4E-3 3.9E-3

Xylenes (total) NA OE+O CNS 8E-4 8.2E-4

Benzene (500 ft) 1E-6 1E-6 7E-3 7.5E-3

Benzene (725 ft) 7E-7 7E-7 5E-3 4.9E-3

Chemical Total (kri9 - 500 ft) 2E-6 2E-6 2.9E-1

~- ) 2E-6

~
2.9E-1

IExposure PointTotal krig - 500ft

-725ft

Exposure Medium Total krig· 500 ft 2.9E-1

Exposure Medium Total krig -725ft II 2E-6 2.9E-1
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!scenario Timeframe: Current/Future

Receptor Population: School Student

Receptor Age: Child

TABLE 9.18

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

""

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion IInhalationIDermal Exposure Primary IIngestion IInhalationIDermal Exposure

Routes Total Target Organ(s) Routes Total

IMedium Total krig - 500 ft I 2E-6 2.9E-1 II
Medium Total krig - 725ft 2E-6 2.9E-1

Receptor Total (Inhalation via Soil Vapor at Alameda Annex) 2E-7 8.4E-3

Receptor Total (Inhalation via Soil Vapor at Alameda Point- Site 25) 5E-8 7.6E-3

Receptor Total (Inhalation via Soil Vapor at Alameda Point- Site 30) 5E-8 7.6E-3

Receptor Total (Inhalation via Soil Vapor at Alameda Point- Site 31) 5E-8 7.6E-3

Receptor Total (Inhalation via Groundwater) krig - 500 ft 2E-6 2.9E-1

Receptor Total (Inhalation via Groundwater) krig - 725 ft 2E-6 2.9E-1

Table7-10_Tier2_SchoolSludent.xls Page 3 of 3



Scenario Timeframe: CurrenUFuture

Receptor Population: School Worker

Receptor Age: Adult

TABLE 9.19

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non·Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Soil Vapor Indoor Air Indoor Air Chlorofonm 6E-9 6E-9 9E-6 8.9E-6

Ethylbenzene 3E-8 3E-8 Developmental 3E-5 3.4E-5

m,p·Xylene NA OE+O CNS 5E-4 5.2E-4

Naphthalene NA OE+O Respiratory 7E-3 6.9E-3

Tetrachloroethene (PCE) 4E-9 4E-9 Liver, Kidney 5E-5 4.7E-5

Trichloroethene 3E-9 3E-9 CNS 6E-6 5.7E-6

Alameda Annex Benzene (Alameda Annex) 7E-7 7E-7 1E-3 1.1E-3

Alameda Point - Site 25 Benzene (Alameda Point - Site 25) 3E-9 3E-9 4E-6 4.2E-6

Alameda Point· Site 30 Benzene (Alameda Point· Site 30) 4E-9 4E-9 7E-6 6.5E-6

Alameda Point - Site 31 Benzene (Alameda Point· Site 31 ) 2E-9 2E-9 3E-6 3.3E-6

8E-7 8E-7 8.7E-3 8.7E-3

!chemical Total (Alameda Point· Site 25) 5E-8 5E-8 7.6E-3

i~IChemical Total (Alameda Point - Site 30) I 5E-8

~~
7.6E-3

IChemical Total (Alameda Point - Site 31) I 5E-8 7.6E-3 iH*=Exposure Point Total (Alameda Annex) .7E-3

) I II 5E-8 II II 7.6E-3 I

I~
I II 5E-8 II II 7.6E-3 I

31) 5E-8 7.6E-3

Exposure Medium Total (Alameda Annex) 8E-7

Exposure Medium Total (Alameda Point - Site 25) 5E-8 7.6E-3

Exposure Medium Total (Alameda Point - Site 30) 5E-8 I 7.6E-3 I
Exposure Medium Total (Alameda Point· Site 31) 5E-8 7.6E-3

) RR ~I~ -3

. "1) 5E-8 II II

Table7-10_Tier2_SchoolWorker.xls
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Scenario Timeframe: Current/Future

Receptor Population: School Worker

Receptor Age: Adult

TABLE 9.19

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(sl Routes Total

Groundwater Indoor Air Indoor Air 1,2,4-Trimethylbenzene NA OE+O 8E-4 7.9E-4

l,2-Dichloroethane 2E-7 2E-7 4E-3 3.5E-3

1,3,5-Trimethylbenzene NA OE+O 1E-2 9.7E-3

Acetone NA OE+O 8E-4 7.9E-4

Carbon disulfide NA OE+O Peripheral Nervous System 7E-5 7.1E-5

Ethylbenzene 7E-7 7E-7 Developmental 7E-4 7.5E-4

Isopropyl benzene NA OE+O Kidney 4E-5 4.1E-5

Methyl isobutyl ketone NA OE+O 2E-5 1.7E-5

Methylene chloride 7E-8 7E-8 4E-4 3.9E-4

MTBE 8E-1O 8E-10 Liver, Kidney 9E-7 8.7E-7

Naphthalene NA OE+O Respiratory 2E-1 2.2E-1

n-Butylbenzene NA OE+O 4E-2 3.8E-2

n-Propylbenzene NA OE+O NA O.OE+O

Styrene NA OE+O CNS 1E-4 1.3E-4

Toluene NA OE+O CNS, Respiratory 4E-3 3.9E-3

Xylenes (total) NA OE+O CNS 8E-4 8.2E-4

Benzene (500 ftl 6E-6 6E-6 1E-2 1.0E-2

Benzene (725 ftl 4E-6 4E-6 7E-3 6.8E-3

Ehemical Total (krig - 500 ftl I 7E-6 I 7E-6 I 2.9E-1

Chemical Total (krig - 725 ftl 5E-6 I 5E-6 I 2.9E-1

I"xposure Point Total krig - 500ft I 7E-6 I 2.9E-1

!Exposure Point Total krig -725ft I 5E-6 I 2.9E-1

IExposure Medium Total krig - SOOft 7E-6 2.9E-1

I'oxposure Medium Total krig -725ft 5E-6 2.9E-1

Table7-10_Tier2_SchoolWorker.xls Page 2 of3



Scenario Timeframe: CurrenVFuture

Receptor Population: School Worker

Receptor Age: Adull

TABLE 9.19

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion IInhalationIDermal Exposure Primary IIngestion IInhalationIDermal Exposure

Routes Total Target Organ(s) Routes Total

Medium Total krig -500 fl 7E-6 t±EMedium Total krig -725 fl 5E-6 -1

Receptor Total (Inhalation via Soil Vapor at Alameda Annex) BE-7 B.7E-3

Receptor Total (Inhalation via Soil Vapor at Alameda Point- Site 25) 5E-B 7.6E-3

Receptor Total (Inhalation via Soil Vapor at Alameda Point - Site 30) 5E-B 7.6E-3

Receptor Total (Inhalation via Soil Vapor at Alameda Point - Site 31) 5E-B 7.6E-3

Receptor Total (Inhalation via Groundwater) krig - 500 It 7E-6 2.9E-1

Receptor Total (Inhalation via Groundwater) krig - 725 fl 5E-6 2.9E-1

Table7-10_Tier2_SchoolWorker.xls Page 3 of 3
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Scenario Timeframe: Current/Future

Receptor Population: School Worker

Receptor Age: Adult

TABLE 9.20

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Soil Vapor Indoor Air Indoor Air Chloroform 6E-9 6E-9 9E-6 8.9E-6

Ethylbenzene 3E-8 3E-8 Developmental 3E-5 3.4E-5

m,p-Xylene NA OE+O CNS 5E-4 5.2E-4

Naphthalene NA OE+O Respiratory 7E-3 6.9E-3

Tetrachloroethene (PCE) 4E-9 4E-9 Liver, Kidney 5E-5 4.7E-5

Trichloroethene 3E-9 3E-9 CNS 6E-6 5.7E-6

Alameda Annex Benzene (Alameda Annex) 7E-7 7E-7 1E-3 1.1E-3

Alameda Point - Site 25 Benzene (Alameda Point - Site 25) 3E-9 3E-9 4E-6 4.2E-6

Alameda Point - Site 30 Benzene (Alameda Point - Site 30) 4E-9 4E-9 7E-6 6.5E-6

Alameda Point - Site 31 Benzene (Alameda Point - Site 31) 2E-9 2E-9 3E-6 3.3E-6

8E-7 8E-7 8.7E-3 8.7E-3

I~~
5E-8

1~
7.6E-3 7.6E-3

5E-8 7.6E-3

~~5E-8 7.6E-3 -3

Exposure Point Total (Alameda Annex) II II 8.7E-3

IExposure Point Total (Alameda Point - Site 25) II II 5E-8 II II 7.6E-3

Exposure Point Total (Alameda Point - Site 30) II 5E-8 I II 7.6E-3 I
Exposure Point Total (Alameda Point - Site 31) II 5E-8

~~
Exposure Medium Total (Alameda Annex)

~F==4*Exposure Medium Total (Alameda Point - Site 25) -3

Exposure Medium Total (Alameda Point - Site 30)

~H*
-3

Exposure Medium Total (Alameda Point - Site 31 ) -3

Medium Total (Alameda Annex) 8E-7 4F=5=IMedium Total (Alameda Point - Site 25) I 5E-8

IMedium Total (Alameda Point - Site 30) II I 5E-8 II 7 ~,,_~

Medium Total (Alameda Point - Site 31) II 5E-8 II 7.6E-3

Table7-10_Tier2_SchoolWorker.xls Page 1 of 3



fscenario Timeframe: CurrenUFuture

Receptor Population: School Worker

Receptor Age: Adult

TABLE 9.20

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Indoor Air Indoor Air 1,2,4-Trimethylbenzene NA OE+O 8E-4 7.9E-4

1,2-Dichloroethane 2E-7 2E-7 4E-3 3.5E-3

1,3,5-Trimethylbenzene NA OE+O 1E-2 9.7E-3

Acetone NA OE+O 8E-4 7.9E-4

Carbon disulfide NA OE+O Peripheral Nervous System 7E-5 7.1E-5

Ethylbenzene 7E-7 7E-7 Developmental 7E-4 7.5E-4

Isopropyl benzene NA OE+O Kidney 4E-5 4.1E-5

Methyl isobutyl ketone NA OE+O 2E-5 1.7E-5

Methylene chloride 7E-8 7E-8 4E-4 3.9E-4

MTBE 8E-10 8E-10 Liver, Kidney 9E-7 8.7E-7

Naphthalene NA OE+O Respiratory 2E-1 2.2E-1

n-Butylbenzene NA OE+O 4E-2 3.8E-2

n-Propylbenzene NA OE+O NA O.OE+O

Styrene NA OE+O CNS 1E-4 1.3E-4

Toluene NA OE+O CNS, Respiratory 4E-3 3.9E-3

Xylenes (total) NA OE+O CNS 8E-4 8.2E-4

Benzene (500 ft) 6E-6 BE-6 1E-2 1.0E-2

Benzene (725 ft) 4E-6 4E-6 7E-3 6.8E-3

IChemical Total (krig - 500 ft) I 7E-6 7E-B 2.9E-1 2.9E-1

IChemical Total (krig - 725 ft) I 5E-6 5E-B 2.9E-1

i~
J~al

krig - 500ft . -1

- 7?<ft

+=~ 4~
Esure Medium Total krig -725ft II 5E-6 II 2.9E-1

Table7-10_Tier2_SchoolWorker.xls
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~cenario Timeframe: CurrenUFuture

Receptor Population: School Worker

Receptor Age: Adult

TABLE 9.20

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern IngestionIInhalationIDermal Exposure Primary IIngestion IInhalationIDermal Exposure

Routes Total Target Organ(s) Routes Total

Medium Total krig - 500 It 7E-6 2.9E-1

Medium Total krig -725 It 5E-6 2.9E-1

Receptor Total (Inhalation via Soil Vapor at Alameda Annex) BE-7 B.7E-3

Receptor Total (Inhalation via Soil Vapor at Alameda Point- Site 25) 5E-8 7.6E-3

Receptor Total (Inhalation via Soil Vapor at Alameda Point- Site 30) 5E-8 7.6E-3

Receptor Total (Inhalation via Soil Vapor at Alameda Point- Site 31) 5E-8 7.6E-3

Receptor Total (Inhalation via Groundwater) krig - 500 It 7E-6 2.9E-1

Receptor Total (Inhalation via Groundwater) krig - 725 It 5E-6 2.9E-1

Table7-10_Tier2_SchoolWorker.xls Page 3 of3



!Scenario Timeframe: Future

IReceptor PopUlation: Car Wash Worker

IReceptor Age: Adult

TABLE 10.1

RISK SUMMARY

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Potable Water Potable Water Arsenic 2E-4 2E-4 Skin 6.5E-1 6.5E-1

Potable Use Cadmium 1E-6 1E-6 Kidney 5.7E-2 5.7E-2

Iron NA OE+O 1.2E+0 1.2E+0

Thallium NA OE+O iver, Blood, Hai 1.3E+0 1.3E+0

1,2-Dichloroethane 2E-6 2E-6 1.5E-2 1.5E-2

Benzene 5E-4 5E-4 1.8E+1 1.8E+1

Benzo[a]anthracene 3E-5 3E-5 NA O.OE+O

Benzo[a]pyrene 6E-4 6E-4 NA O.OE+O

Benzo[b]fluoranthene 3E-5 3E-5 NA O.OE+O

Benzo[k]fluoranthene 1E-5 1E-5 NA O.OE+O

Chrysene 4E-6 4E-6 NA O.OE+O

Dibenz[a,h]anthracene 1E-5 1E-5 NA O.OE+O

Ethylbenzene 3E-6 3E-6 Developmental 7.0E-2 7.0E-2

Indeno(1,2,3-cd)pyrene 4E-5 4E-5 NA O.OE+O

Methylene chloride 2E-6 2E-6 2.6E-2 2.6E-2

Naphthalene NA OE+O Respiratory 8.4E+0 8.4E+0

Chemical Total 1E-3 1E-3 2.9E+1 2.9E+1

Exposure Point Total 1E-3

Exposure Medium Total

BB~ium Total E+1

Groundwater Industrial Water Industrial Water Benzene 3E-5 3E-5 1.1E+0 1.1E+0

Industrial Use Naphthalene NA OE+O Whole Body 1.6E+0 1.6E+0

Ichemical Total 3E-5

: ''''o~Exposure Point Total +0

Exposure Medium Total 3E-5 2.6E+0

Table7-10_Tier1_CarWash.xls
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~cenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

\, -'

TABLE 10.1

RISK SUMMARY

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

/' .

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Work Space Air Work Space Air Benzene 2E-6 2E-6 1E-1 1.2E-1

!chemical Total 2E-6 2E-6 1.2E-1 I 1.2E-1 I
Exposure PoinlTotal m I 1.2E-1 I

IExposure Medium Total 1.2E-1

Medium Total 2.7E+0

Receptor Total 3.2E+1

Table7-10_Tier1_CarWash .xls Page 2 of2



iScenario Timeframe: Future

:Receptor Population: Car Wash Worker

'Receptor Age: Adult

TABLE 10.2

RISK SUMMARY

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Potable Water Potable Water Arsenic 7E-4 7E-4 Skin 6.5E-1 6.5E-1

Potable Use Cadmium 4E-6 4E-6 Kidney 5.7E-2 5.7E-2

Iron NA OE+O 1.2E+0 1.2E+0

Thallium NA OE+O iver. Blood, Hai 1.3E+0 1.3E+0

1.2-Dichloroethane 7E-6 7E-6 1.5E-2 1.5E-2

Benzene 2E-3 2E-3 1.8E+1 1.8E+1

Benzo[a]anthracene 1E-4 1E-4 NA O.OE+O

Benzo[a]pyrene 2E-3 2E-3 NA O.OE+O

Benzo[b]fluoranthene 1E-4 1E-4 NA O.OE+O

Benzo[k]fluoranthene 5E-5 5E-5 NA O.OE+O

Chrysene 2E-5 2E-5 NA O.OE+O

Dibenz[a,h]anthracene 4E-5 4E-5 NA O.OE+O

Ethylbenzene 1E-5 1E-5 Developmental 7.0E-2 7.0E-2

Indeno(1,2,3-cd)pyrene 2E-4 2E-4 NA O.OE+O

Methylene chloride 8E-6 8E-6 2.6E-2 2.6E-2

Naphthalene NA OE+O Respiratory 8.4E+0 8.4E+0

"'hemical Total 5E-3 5E-3 2.9E+1 2.9E+1

Exposure Point Total 5E-3 2.9E+1

eumTotal 5E-3 2.9E+1

Groundwater Potable Water Potable Water Arsenic 6E-6 6E-6 Skin 5.9E-3 5.9E-3

Groundwater Potable Water Potable Water 1.2-Dichloroethane 3E-6 3E-6 5.7E-3 5.7E-3

Potable Use Benzene 3E-4 3E-4 2.4E+0 2.4E+0

Ethylbenzene 4E-6 4E-6 Liver, Kidney 3.2E-2 3.2E-2

Naphthalene NA OE+O Whole Body 3.6E+0 3.6E+0

Table7-10_Tier1_CarWash.xls
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TABLE 10.2

RISK SUMMARY

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

~cenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

Exposure

Routes Total

6.1E+0

4E-1

3.6E-1

Non-Carcinogenic Hazard Quotient

Primary Ingestion Inhalation Dermal

Target Organ(s)

2E-5

2E-5

Carcinogenic RiskChemical

of Potential

Concern

Exposure

Point

Work Space Air

Exposure Point Total

Exposure

Medium

Work Space Air

Exposure Medium Total

Medium

Receptor Total

Medium Total

Table7-10_Tier1_CarWash.xls Page 2 of2



Scenario TImeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 10.3

RISK SUMMARY

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Potable Water Potable Water Arsenic 2E-4 2E-4 Skin 6.5E-l 6.5E-1

Potable Use Cadmium lE-6 lE-6 Kidney 5.7E-2 5.7E-2

Iron NA OE+O 1.2E+0 1.2E+0

Thallium NA OE+O Liver, Blood, Hair 1.3E+0 1.3E+0

1,2-Dichloroethane 2E-6 2E-6 1.5E-2 1.5E-2

Benzene 5E-4 5E-4 1.8E+l 1.8E+l

Benzo[a]anthracene 3E-5 3E-5 NA O.OE+O

Benzo[a]pyrene 6E-4 6E-4 NA O.OE+O

Benzo[b]fluoranthene 3E-5 3E-5 NA O.OE+O

Benzo[k]fluoranthene lE-5 lE-5 NA O.OE+O

Chrysene 4E-6 4E-6 NA O.OE+O

Dibenz[a,h]anthracene lE-5 lE-5 NA O.OE+O

Ethylbenzene 3E-6 3E-6 Developmental 7.0E-2 7.0E-2

Indeno( l,2,3-cd)pyrene 4E-5 4E-5 NA O.OE+O

Methylene chloride 2E-6 2E-6 2.6E-2 2.6E-2

Naphthalene NA OE+O Respiratory 8.4E+0 8.4E+0

hemical Total lE-3 lE-3 2.9E+l 2.9E+l

Exposure Point Total lE-3

Exposure Medium Total

JSIMedium Total lE-3

Groundwater Potable Water Potable Water Benzene 2E-5 2E-5 1.5E+0 1.5E+0

Potable Use Naphthalene NA OE+O Whole Body 2.2E+0 2.2E+0

!chemical Total 2E-5 2E-5 3.6E+0 3.6E+0

Exposure Point Total 2E-5 3.6E+0

Exposure Medium Total 2E-5 3.6E+0

Table7-10_Tier1_Landscape.xls
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Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 10.3

RISK SUMMARY

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

.',
\._/'

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Work Space Air Work Space Air Benzene 6E-6 6E-6 3E-1 3.5E-1

Naphthalene NA OE+O Respiratory 2E+0 1.7E+0

!chemical Total 6E-6

tEl
2.1E+0

Exposure Point Total ? ,<:.n II

I

~Medium Total

Receptor Total 3.5E+1

Table7-10_Tier1_Landscape.xls Page 2 of2



Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 10.4

RISK SUMMARY

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Potable Water Potable Water Arsenic 7E-4 7E-4 Skin 6.5E-1 6.5E-1

Potable Use Cadmium 4E-6 4E-6 Kidney 5.7E-2 5.7E-2

Iron NA OE+O 1.2E+0 1.2E+0

Thallium NA OE+O Liver, Blood, Hair 1.3E+0 1.3E+0

1,2-Dichloroethane 7E-6 7E-6 1.5E-2 1.5E-2

Benzene 2E-3 2E-3 1.8E+1 1.8E+1

Benzo[a]anthracene 1E-4 1E-4 NA O.OE+O

Benzo[a]pyrene 2E-3 2E-3 NA O.OE+O

Benzo[b]fluoranthene 1E-4 1E-4 NA O.OE+O

Benzo[k]fluoranthene 5E-5 5E-5 NA O.OE+O

Chrysene 2E-5 2E-5 NA O.OE+O

Dibenz[a,hlanthracene 4E-5 4E-5 NA O.OE+O

Ethylbenzene 1E-5 1E-5 Developmental 7.0E-2 7.0E-2

Indeno(1,2,3-cd)pyrene 2E-4 2E-4 NA O.OE+O

Methylene chloride 8E-6 8E-6 2.6E-2 2.6E-2

Naphthalene NA OE+O Respiratory 8.4E+0 8.4E+O

k;hemical Total 5E-3

m~
2.9E+1 HERIExposure Point Total

Medium Total

Groundwater Potable Water Potable Water Arsenic 4E-6 4E-6 Skin 7.7E-3 7.7E-3

Groundwater Potable Water Potable Water 1,2-Dichloroethane 2E-6 2E-6 7.3E-3 7.3E-3

Potable Use Benzene 2E-4 2E-4 3.1E+0 3.1E+0

Ethylbenzene 3E-6 3E-6 Liver, Kidney 4.1E-2 4.1E-2

Naphthalene NA OE+O Whole Body 4.7E+0 4.7E+0

n-Butylbenzene NA OE+O O.OE+O O.OE+O

Table7-10_Tier1_Landscape.xls Page 1 of2
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Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 10.4

RISK SUMMARY

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation

'~I
Routes Total Target Organ(s) Routes Total

!chemical Total 2E-4 2E-4 7.

I 2E-4

Exposure Medium Total 2E-4 7.9E+0

Work Space Air Work Space Air Benzene 2E-5 2E-5 3E-l 3.5E-l

Naphthalene NA OE+O Respiratory 2E+0 1.7E+0

IChemical Total I 2E-5 2E-5 2.1E+0 2.1E+0

IExposure Point Total I 2E-5

~
Exposure Medium Total 2E-5

Medium Total 2E-4

Receptor Total 6E-3

Table7-10_Tlerl_Landscape.xls Page 20f2



Scenario Timeframe: CurrenVFuture

Receptor Population: On-Site Resident

Receptor Age: Child / Age-Adjusted Adult

TABLE 10.5

RISK SUMMARY

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Tolal Target Organ(s) Routes Total

Soil Vapor Indoor Air Indoor Air Benzene 1E-6 1E-6 2E-3 1.6E-3

IChemical Total I 1E-6 1E-6 1.6E-3 1.6E-3

IExposure Poinl Total I 1E-6 1.

Exposure Medium Total 1E-6 I I 1.6E-3

Tolal 1E-6 1.6E-3

Groundwater Indoor Air Indoor Air Benzene 1E-4 1E-4 2E-1 1.8E-1

Ehemical Total I 1E-4 1E-4 1.8E-1

IExposure Point Total I 1E-4

IExposure Medium Total I 1E-4 1.8E-1

Medium Total I 1E-4 1.8E-1

Groundwater1 Potable Water Potable Waler Arsenic 7E-4 7E-4 Skin 2.3E+0 2.3E+0

Potable Use Cadmium 4E-6 4E-6 Kidney 2.1E-1 2.1E-1

Iron NA OE+O 4.2E+0 4.2E+0

Thallium NA OE+O Liver, Blood, Hair 4.7E+0 4.7E+0

1,2-Dichloroethane 8E-6 8E-6 5.3E-2 5.3E-2

Benzene 2E-3 2E-3 6.4E+1 6.4E+1

Benzo[a]anthracene 1E-4 1E-4 NA O.OE+O

Benzo[a]pyrene 2E-3 2E-3 NA O.OE+O

Benzo[b]fluoranthene 1E-4 1E-4 NA O.OE+O

Benzo[k]fluoranthene 6E-5 6E-5 NA O.OE+O

Chrysene 2E-5 2E-5 NA O.OE+O

Dibenz[a,h]anlhracene 4E-5 4E-5 NA O.OE+O

Ethylbenzene 1E-5 1E-5 Liver, Kidney 2.6E-1 2.6E-1

Table7-10_Tier1_Resident.xls Page 1 of2



Scenario Timeframe: CurrenVFuture

IReceptor Population: On-Site Resident

IReceptor Age: Child I Age-Adjusted Adult

TABLE 10.5

RISK SUMMARY

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITYIANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Indeno(1,2,3-cd)pyrene 2E-4 2E-4 NA O.OE+O

Methylene chloride BE-6 BE-6 Liver 9.6E-2 9.6E-2

Naphthalene NA OE+O Whole Body 3.0E+1 3.0E+1

!chemical Total 6E-3 6E-3 1.1E+2 1.1E+2

I 6E-3

Exposure Medium Total I 6E-3

Indoor Air Indoor Air 1,2,4-Trimethylbenzene NA OE+O 6E+0 5.BE+0

1,2-Dichloroethane 7E-5 7E-5 6E+O 6.3E+0

1,3,5-Trimethylbenzene NA OE+O 3E+O 3.0E+0

Benzene 1E-2 1E-2 6E+2 6.3E+2

Benzo[b]fluoranthene 2E-4 2E-4 NA O.OE+O

Chrysene 3E-5 3E-5 NA O.OE+O

Ethylbenzene 6E-5 6E-5 Developmental 5E-1 4.9E-1

Methylene chloride 1E-5 1E-5 4E-2 3.7E-2

Naphthalene NA OE+O Respiratory 4E+3 3.9E+3

Toluene NA OE+O CNS, Respiratory 1E+O 1.0E+O

Xylenes (total) NA OE+O CNS 3E+O 2.6E+O

1E-2 I 1E-2 4.6E+3 4.6E+3

1E-2

Exposure Medium Total 1E-2

Medium Total -2

Current Receptor Total (Inhalation via Soil Vapor) 1E-6 1.6E-3

Current Receptor Total (Inhalation via Groundwater) 1E-4 1.BE-1

Future Receptor Total (Potable Water Use + Inhalation via Soil Vapor) 2E-2 4.7E+3

Future Receptor Total (Potable Water Use + Inhalation via Groundwater) 2E-2 4.7E+3

1 _ Groundwater potable use is a future use scenario.

Table7-10_Tier1_Resident.xls Page 2 of2



:Scenario Timeframe: CurrenUFuture

'Receptor Population: On-Site Resident

Receptor Age: Child / Age-Adjusted Adult

TABLE 10.6

RISK SUMMARY

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Soil Vapor Indoor Air Indoor Air Benzene 1E-6 1E-6 2E-3 1.6E-3

IChemical Total I 1E-6 1E-6 1.6E-3 1.6E-3

IExposure Point Total I 1E-6

i~1Exposure Medium Total 1E-6

Total 1E-6

Groundwater Indoor Air Indoor Air Benzene 1E-4 1E-4 2E-1 1.8E-1

IChemical Total I 1E-4 '§:I 1.8E-1

~IExposure Point Total I 1E

Exposure Medium Total 1E -1

Total I 1.8E-1

Groundwater' Potable Water Potable Water Arsenic 3E-3 3E-3 Skin 4.7E+0 4.7E+0

Potable Use Barium NA OE+O Kidney 1.8E+0 1.8E+0

Cadmium 2E-5 2E-5 Kidney 4.1E-1 4.1E-1

Iron NA OE+O 8.5E+0 8.5E+0

Manganese NA OE+O CNS 1.1E+0 1.1E+0

Thallium NA OE+O Liver, Blood, Hair 9.3E+0 9.3E+0

1,2-Dichloroelhane 3E-5 3E-5 1.1E·1 1.1E-1

Acetone NA OE+O Liver, Kidney 6.4E+0 6.4E+0

Benzene 9E-3 9E-3 1.3E+2 1.3E+2

Benzo[a]anthracene 5E-4 5E-4 NA O.OE+O

Benzo[a]pyrene 1E-2 1E-2 NA O.OE+O

Benzo[b]ftuoranlhene 5E-4 5E-4 NA O.OE+O

Benzo[k]ftuoranthene 2E-4 2E-4 NA O.OE+O

Table7·10_Tier1_Residenl.xls
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TABLE 10.6

RISK SUMMARY

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Iscenario Timeframe: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Child / Age-Adjusted Adult

Medium Exposure

Medium

Exposure

Point

Chemical

of Potential

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Concern Ingestion Inhalation Dermal Exposure

Routes Total

Primary

Target Organ(s)

Ingestion Inhalation Dermal Exposure

Routes Total

8.6E+0

7.8E+0

4.1E+0

8.5E+2

O.OE+O

O.OE+O

6.6E-l

5.0E-2

5.3E-3

5.3E+3

1.4E+0

3.5E+0

O.OE+O

O.OE+O

5.1E-l

O.OE+O

1.9E-l

6.1E+l

2.9E+O

8E-5 NA

2E-4 NA

5E-5 Liver, Kidney 5.1E-l

8E-4 NA

4E-5 Liver 1.9E-l

OE+O Whole Body 6.1E+l

OE+O 2.9E+O

2.0E+2

2E-2

2E-4 9E+0

OE+O 8E+0

OE+O 4E+0

3E-2 8E+2

6E-4 NA

9E-5 NA

2E-4 Developmental 7E-l

4E-5 5E-2

lE-6 Liver, Kidney 5E-3

OE+O Respiratory 5E+3

OE+O CNS, Respiratory lE+O

OE+O CNS 4E+0

3E-2 6.2E+3

3E-2

3E-2

2E-2

8E-5

2E-4

5E-5

8E-4

4E-5

NA

NA

Chrysene

Dibenz[a,h]anthracene

Ethylbenzene

Indeno(1,2,3-cd)pyrene

Methylene chloride

Naphthalene

n-Butylbenzene

Indoor Air Indoor Air 1,2-Dichloroethane 2E-4

1,2,4-Trimethylbenzene NA

1,3,5-Trimethylbenzene NA

Benzene 3E-2

Benzo[b]fluoranthene 6E-4

Chrysene 9E-5

Ethylbenzene 2E-4

Methylene chloride 4E-5

MTBE 1E-6

Naphthalene NA

Toluene NA

Xylenes (total) NA

Chemical Total 3E-2

ium Total

Page 2 of3Table7-10_Tierl_Resident.xls



lscenario Timeframe: Current/Future

Receptor Population: On-Site Resident

Receptor Age: Child / Age-Adjusted Adult

TABLE 10.6

RISK SUMMARY

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion IInhalationIDermal Exposure Primary IIngestionIInhalationIDermal Exposure

Routes Total Target Organ(s) Routes Total

IMedium Total 6E-2 6.4E+3

Current Receptor Total (Inhalation via Soil Vapor) 1E-6 1.6E-3

Current Receptor Total (Inhalation via Groundwater) 1E-4 1.8E-1

Future Receptor Total (Potable Water Use + Inhalation via Soil Vapor) 6E-2 6.4E+3

Future Receptor Total (Potable Water Use + Inhalation via Groundwater) 6E-2 6.4E+3

1 • Groundwater potable use is a future use scenario.

Table7-10_Tier1_Resident.xls
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Scenario Timelrame: Current/Future

Receptor Population: School Student

Receptor Age: Child

TABLE 10.7

RISK SUMMARY

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

''"_/

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point 01 Potential

Concern Ingestion Inhalation Denmal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Soil Vapor Indoor Air Indoor Air Benzene 1E-6 1E-6 2E-3 1.6E-3

I 1E-6 1E-6 1.6E-3 1~1Exposure Point Total

'~!
1.

1E

~IMedium Total 1E 1.

Groundwater Indoor Air Indoor Air Benzene 1E-4 1E-4 2E-1 1.8E-1

!chemical Total 1E-4 1E-4 1.8E-1 1.8E-1

Exposure Point Total 1E-4

1~1Exposure Medium Total 1E-4 1.

IMedium Total II II 1E-4 I 1.8E-1

Receptor Total (Inhalation via Soil Vapor) I 1E-6 1.6E-3

Receptor Total (Inhalation via Groundwater) I 1E-4 1.8E-1

Table7-10_Tier1_SchooIStudent.xls Page 1 of 1



Scenario Timeframe: CurrenUFuture

Receptor Population: School Student

Receptor Age: Child

TABLE 10.8

RISK SUMMARY

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Soil Vapor Indoor Air Indoor Air Benzene 1E-B 1E-6 2E-3 1.6E-3

Ichemical Total 1E-B 1E-6 1.6E-3 mExposure Point Total

1Et:jt1E- -3

Medium Total 1E-6 1.6E-3

Groundwater Indoor Air Indoor Air Benzene 1E-4 1E-4 2E-1 1.8E-1

1E-4 1E-4~~ 1.8E-1 I 1.8E-1 I
Exposure Point Total 1E-4 I 1.8E-1 I

Exposure Medium Total

'~
1.8E-1

Medium Total 1E f§=Receptor Total (Inhalation via Soil Vapor) 1E-6 1.6E-3

Receptor Total (Inhalation via Groundwater) 1E-4 1.8E-1

Table7-10_Tier1_SchoolStudent.xls Page 1 of 1
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Iscenario Timeframe: CurrenVFuture

Receptor Population: School Worker

Receptor Age: Adult

TABLE 10.9

RISK SUMMARY

TIER 1 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Soil Vapor Indoor Air Indoor Air Benzene 1E-6 1E-6 2E-3 1.6E-3

IChemical Total I 1E-6 1E-6 1.6E-3

~Exposure PointTotal 1E-£

Exposure Medium Total 1E-£ -3

IMedium Total II I 1E-6 1.6E-3

Groundwater Indoor Air Indoor Air Benzene 1E-4 1E-4 2E-1 1.8E-1

1E-4 I 1E-4 I 1.8E-1 I 1.8E-1 I
Exposure PointTotal I 1E-4 I I 1.8E-1 I

IExposure Medium Total I 1E-4 II II 1.8E-1 I
Medium Total I 1E-4 II II 1.8E-1 I
Receptor Total (Inhalation via Soil Vapor) 1E-£ 1.6E-3

Receptor Total (Inhalation via Groundwater) 1E-4 1.8E-1

Table7-10_Tier1_SchoolWorker.xls Page 1 of 1



Scenario Timeframe: CurrenVFuture

Receptor Population: School Worker

Receptor Age: Adult

TABLE 10.10

RISK SUMMARY

TIER 1 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Soil Vapor Indoor Air Indoor Air Benzene 1E-6 1E-6 2E-3 1.6E-3

Chemical Total 1E-6 1E-6 1.6E-3

~
Exposure Point Total 1E-6

Exposure Medium Total 1E

Medium Total 1E 1.6E-3

Groundwater Indoor Air Indoor Air Benzene 1E4 1E4 2E-1 1.8E-1

Chemical Total 1E-4 1E4 1.8E-1 1.8E-1

Exposure Point Total 1E4 iF§FExposure Medium Total 1E4 . E-1

IMedium Total I 1E4 II II 1.8E-1 I
Receptor Total (Inhalation via Soil Vapor) 1E-6 I I 1.6E-3

Receptor Total (Inhalation via Groundwater) 1E4 I I 1.8E-1

Table7-10_Tier1_SchoolWorker.xls Page 1 of 1
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Scenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 10.11

RISK SUMMARY

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Potable Water Potable Water Arsenic 7E-5 7E-5 Skin 6.5E-1 6.5E-1

Potable Use Cadmium 4E-7 4E-7 Kidney 5.7E-2 5.7E-2

Iron NA OE+O 1.2E+0 1.2E+0

Thallium NA OE+O Liver, Blood, Hair 1.3E+0 1.3E+0

1,2-Dichloroethane 8E-7 8E-7 1.5E-2 1.5E-2

Benzo[a]anthracene 1E-5 1E-5 NA O.OE+O

Benzo[a]pyrene 2E-4 2E-4 NA O.OE+O

Benzo[b]fluoranthene 1E-5 1E-5 NA O.OE+O

Benzo[k]fluoranthene 5E-6 5E-6 NA O.OE+O

Chrysene 2E-6 2E-6 NA O.OE+O

Dibenz[a,h]anthracene 4E-6 4E-6 NA O.OE+O

Ethylbenzene 1E-6 1E-6 Liver, Kidney 7.0E-2 7.0E-2

Indeno(1,2,3-ed)pyrene 2E-5 2E-5 NA O.OE+O

Methylene chloride 8E-7 8E-7 Liver 2.6E-2 2.6E-2

Benzene (500 ft) 2E-5 2E-5 1.4E+0 1.4E+0

Benzene (725 ft) 1E-5 1E-5 9.4E-1 9.4E-1

Naphthalene (500 ft) NA OE+O Whole Body 1.8E+0 1.8E+0

Naphthalene (725 ft) NA OE+O Whole Body 1.4E+0 1.4E+0

Chemical Total (krig - 500 ft) 4E-4 I 4E-4 I 7E+0 I 6.5E+0 I
IChemical Total (krig - 725 ft) I 3E-4 I 3E-4 I 5E+0 I 5.0E+0 I

IExposure Point Total krig - 500 ft I I 4E-4 I 6.5E+0

IExposure Point Total krig -725ft I 3E-4

Exposure Medium Total krig - 500 ft 4E-4

~~al krig -725 ft 3E-4

IMedium Total krig -500 ft I 4E-4

~Medium Total krig -725ft 3E-4 OE+O

Table7-10_Tier2_CarWash.xls Page 1 of2



Scenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 10.11

RISK SUMMARY

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Industrial Water Industrial Water Benzene (500 ft) 1E-6 1E-6 8.7E-2 8.7E-2

Industrial Use Benzene (725 ft) 6E-7 6E-7 5.7E-2 5.7E-2

~hemical Total (krig - 500 ft) 1E-6 I 1E-6 9E-2 I 8.7E-2 I
I (krig • 725 ft) 6E-7 II 6E-7 6E-21~

Exposure Point Total krig - 500 ft II 1E-6

IExposure Point Total krig -725ft I
~~~ ~~krig - 50011

krig -72511 I 5.7E-2 I

Work Space Air Work Space Air NA NA NA NA

~emicalTotal (krig - 500 ft)

)

Exposure PointTotal krig - 500ft OE+O O.OE+O

IExposure Point Total krig·725ft I OE+O O.OE+O

E krig - 500 II OE+O O.OE+O

krig -725 fl OE+O II O.OE+O

IMedium Total krig - 500 ft I .c a II 8.7E-2

IMedium Total krig·725ft I 6E-7 5.7E-2

Receptor Total krig - 500 ft 4E-4 6.6E+0

Receptor Total krig -725ft 3E-4 5.0E+0

Table7-10_Tier2_CarWash.xls Page 20f2
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Scenario Timeframe: Future

Receptor Population: Car Wash Worker

Receptor Age: Adult

TABLE 10.12

RISK SUMMARY

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

'".-/'

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Potable Water Potable Water Arsenic 4E-4 4E-4 Skin 6.5E-1 6.5E-1

Potable Use Cadmium 2E-6 2E-6 Kidney 5.7E-2 5.7E-2

Iron NA OE+O 1.2E+0 1.2E+0

Thallium NA OE+O Liver, Blood, Hair 1.3E+0 1.3E+0

1,2-Dichloroethane 4E-6 4E-6 1.5E-2 1.5E-2

Benzo[a]anthracene 5E-5 5E-5 NA O.OE+O

Benzo[a]pyrene 1E-3 1E-3 NA O.OE+O

Benzo[b]fluoranthene 6E-5 6E-5 NA O.OE+O

Benzo[k]fluoranthene 3E-5 3E-5 NA O.OE+O

Chrysene 9E-6 9E-6 NA O.OE+O

Dibenz[a,h]anthracene 2E-5 2E-5 NA O.OE+O

Ethylbenzene 5E-6 5E-6 Liver, Kidney 7.0E-2 7.0E-2

Indeno(1,2,3-ed)pyrene 9E-5 9E-5 NA O.OE+O

Methylene chloride 4E-6 4E-6 Liver 2.6E-2 2.6E-2

Benzene (500 ft) 8E-5 8E-5 1.4E+0 1.4E+0

Benzene (725 ft) 6E-5 6E-5 9.4E-1 9.4E-1

Naphthalene (500 ft) NA OE+O Whole Body 1.8E+0 1.8E+0

Naphthalene (725 ft) NA OE+O Whole Body 1.4E+0 1.4E+0

Chemical Total (krig - 500 ft) 2E-3 I 2E-3 I 7E+0 6.5E+0

2E-3 I 2E-3 I 5E+0 5.0E+0

Exposure Point Total krig - 500 ft I 2E-3 I
Exposure Point Total krig -725ft 2E-3

~H*=IExposure Medium Total krig - 500 ft 2E-3

IExposure Medium Total krig -725 ft 2E-3

~~Medium Total krig - 500 ft 2E-3 +0

Medium Total krig -725ft 2E-3 5.0E+0

Table7-10_Tier2_CarWash .xls Page 1 of 2



Scenario Timeframe: Future

IReceptor Population: Car Wash Worker

IReceptor Age: Adult

TABLE 10.12

RISK SUMMARY

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Industrial Water Industrial Water Arsenic 3E-6 3E-6 Skin 5.9E-3 5.9E-3

Industrial Use 1,2-Dichloroethane 2E-6 2E-6 5.7E-3 5.7E-3

Ethylbenzene 2E-6 2E-6 Liver, Kidney 3.2E-2 3.2E-2

Benzene (500 ft) 1E-5 1E-5 2.0E-1 2.0E-1

Benzene (725 ft) 8E-6 8E-B 1.3E-1 1.3E-1

Chemical Total (krig - 500 ft) 2E-5 I 2E-5 2E-1

Chemical Total (krig - 725 ft) 1E-5 1E-5 2E-1 1.7E-1

IExposure Point Total krig - 500 ft I 2E-5

~IIExposure PointTotal krig - 725 ft 1E-5

Exposure Medium Total krig - 500 ft 2E-5

otal krig -725ft 1E-5 1.7E-1

Work Space Air Work Space Air Benzene (500 ft) 1E-6 1E-B 3E-2 2.9E-2

Benzene (725 ft) 6E-7 6E-7 2E-2 1.9E-2

Chemical Total (krig - 500 ft) 1E-6 1E-6 2.9E-2 2.9E-2

6E-7

I
1.9E-2

IExposure PolntTotal krig - 500 ft

- ft -7

Exposure Medium Total krig - 500 ft 2.9E-2

Exposure Medium Total krig -725ft 6E-7

Medium Total krig -500 ft 2E-5 I I 2.7E-1

Medium Total krig -725ft 2E-5 I I 1.9E-1

Receptor Total krig - 500ft 2E-3 6.8E+0

Receptor Total krig -725ft 2E-3 5.2E+0

Table7-10_Tier2_CarWash.xls Page 2 of 2
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Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

" .. ..~"

TABLE 10.13

RISK SUMMARY

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

....

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Potable Water Potable Water Arsenic 9E-5 9E-5 Skin 6.5E-1 6.5E-1

Potable Use Cadmium 6E-7 6E-7 Kidney 5.7E-2 5.7E-2

Iron NA OE+O 1.2E+0 1.2E+0

Thallium NA OE+O Liver, Blood, Hair 1.3E+0 1.3E+0

1,2-Dichloroethane 1E-6 1E-6 1.5E-2 1.5E-2

Benzo[a]anthracene 1E-5 1E-5 NA O.OE+O

Benzo[a]pyrene 3E-4 3E-4 NA O.OE+O

Benzo[b]ftuoranthene 2E-5 2E-5 NA O.OE+O

Benzo[k]ftuoranthene 8E-6 8E-6 NA O.OE+O

Chrysene 2E-6 2E-6 NA O.OE+O

Dibenz[a,h]anthracene 6E-6 6E-6 NA O.OE+O

Ethylbenzene 1E-6 1E-6 Liver, Kidney 7.0E-2 7.0E-2

Indeno(1,2,3-cd)pyrene 2E-5 2E-5 NA O.OE+O

Methylene chloride 1E-6 1E-6 Liver 2.6E-2 2.6E-2

Benzene (500 tt) 2E-5 2E-5 1.4E+0 1.4E+0

Benzene (725 tt) 1E-5 1E-5 9.4E-1 9.4E-1

Naphthalene (500 tt) NA OE+O Whole Body 1.8E+0 1.8E+0

Naphthalene (725 tt) NA OE+O Whole Body 1.4E+0 1.4E+0

~
5E-4 7E+0 Bit4E-4

1HH=1~
5E+0

6.5E+0

I 5.0E+0 I
Exposure Medium Total krig - 500 tt 5E-4 I 6.5E+0 I
Exposure Medium Total krig -725 tt 4E-4 I 5.0E+0 I

IMedium Total krig - 500 tt II II 5E-4 II II 6.5E+0 I
IMedium Total krig -725tt II II 4E-4 II II 5.0E+0 I

Table7-10_Tier2_Landscape.xls Page 1 of2



Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

TABLE 10.13

RISK SUMMARY

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Industrial Water Industrial Water Arsenic 4E-7 4E-7 Skin 2.6E-3 2.6E-3

Industrial Use l,2-Dichloroethane 2E-7 2E-7 2.5E-3 2.5E-3

Ethylbenzene 3E-7 3E-7 Liver, Kidney 1.4E-2 1.4E-2

Benzene (500 ft) 1E-6 1E-6 8.7E-2 8.7E-2

Benzene (725 ft) 9E-7 9E-7 5.7E-2 5.7E-2

Chemical Tot 2E-6 1.lE-1

Chemical T 2E-6 2E-6 7.5E-2

I 2E-6 I 1.lE-1

I 2E-6 I
Exposure Medium Total krig - 500ft 1.lE-1

Exposure Medium Total krig·725ft 2E-6 7.5E-2

Workspace Air Workspace Air NA NA NA NA

Chemical Total (krig - 500 ft) OE+O OE+O O.OE+O O.OE+O

Chemical Total ( OE+O OE+O O.OE+O

Exposure Point Total krig - 500 ft

~I~Exposure Medium Total krig - 500ft

Exposure Medium Total krig -725ft +015 krig -500ft I 2E-6 1.lE-1

krig -725ft 2E-6 7.5E-2

IReceptor Total krig - 500 ft 5E-4 6.7E+0

IReceptor Total krig -725ft 4E-4 5.1E+0

Table7-10_Tier2_Landscape.xls Page 2 of 2
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Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age: Adult

",

TABLE 10.14

RISK SUMMARY

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Potable Water Potable Water Arsenic 5E-4 5E-4 Skin 6.5E-1 6.5E-1

Potable Use Cadmium 3E-6 3E-6 Kidney 5.7E-2 5.7E-2

Iron NA OE+O 1.2E+0 1.2E+0

Thallium NA OE+O Liver, Blood, Hair 1.3E+0 1.3E+0

1,2-Dichloroethane 5E-6 5E-6 1.5E-2 1.5E-2

Benzo[a]anthracene 7E-5 7E-5 NA O.OE+O

Benzo[a]pyrene 2E-3 2E-3 NA O.OE+O

Benzo[b]ftuoranthene BE-5 BE-5 NA O.OE+O

Benzo[k]ftuoranthene 4E-5 4E-5 NA O.OE+O

Chrysene 1E-5 1E-5 NA O.OE+O

Dibenz[a,h]anthracene 3E-5 3E-5 NA O.OE+O

Ethylbenzene 7E-6 7E-6 Liver, Kidney 7.0E-2 7.0E-2

Indeno(1,2,3-cd)pyrene 1E-4 1E-4 NA O.OE+O

Methylene chloride 6E-6 6E-6 Liver 2.6E-2 2.6E-2

Benzene (500 It) 1E-4 1E-4 1.4E+0 1.4E+0

Benzene (725 It) 7E-5 7E-5 9.4E-1 9.4E-1

Naphthalene (500 It) NA OE+O Whole Body 1.BE+0 1.BE+0

Naphthalene (725 It) NA OE+O Whole Body 1.4E+0 1.4E+0

!'-hemical Total (krig - 500 It) 3E-3 3E-3 7E+0 6.5E+0

~ 2E-3 5E+0 5.0E+0

jCxposure PointTotal kng - 500 It 6.5E+0

5.0E+0

Exposure Medium Total krig - 500 ft 3E-3

~~
IExposure Medium Total krig - 725 ft I I 2E-3

Medium Total krig - 500 ft 3E-3 +0

Medium Total krig -725ft 2E- 5.0E+0

Table7-10_Tier2_Landscape.xls Page 1 of2



Scenario Timeframe: Future

Receptor Population: Landscape Worker

Receptor Age; Adult

TABLE 10.14

RISK SUMMARY

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Industrial Water Industrial Water Arsenic 4E-6 4E-6 Skin 5.9E-3 5.9E-3

Industrial Use 1,2-Dichloroethane 2E-6 2E-6 5.7E-3 5.7E-3

Ethylbenzene 3E-6 3E-6 Liver, Kidney 3.2E-2 3.2E-2

Benzene (500 It) 2E-5 2E-5 2.0E-1 2.0E-1

Benzene (725 It) 1E-5 1E-5 1.3E-1 1.3E-1

~~
2E-5 2.4E-1 2.4E-1

2E-5

~I
1.7E-1 1~15 2.

1.7E-1

Exposure Medium Total krig - 500 It ? ..,,-

Exposure Medium Total krig· 725 It 1.7E-1

Workspace Air Workspace Air Benzene (500 It) 1E-6 1E-6 3E-2 2.BE-2

Benzene (725 It) BE-7 BE-7 2E-2 1.9E-2

IChemical Total (krig • 500 It) 1E-6 1E-6 2.BE-2 I 2.BE-2 I
BE-7 1.9E-2 I 1.9E-2 I

Exposure PoinlTotal krig - 500 It ~~ I 2.BE-2 I
Exposure PoinlTotal krig· 725 It BE 1.9E-2

Exposure Medium Total krig· 500 It

1~~
2.BE-2

Exposure Medium Total krig - 725 It BE 1.9E-2

Medium Total krig - 500 It 3E-5 2.7E-1

Medium Total krig -725 It 2E-5 1.9E-1

Receptor Total krig - 500 It 3E-3 6.BE+0

Receptor Total krig -7251t 2E-3 5.2E+0
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TABLE 10.15

RISK SUMMARY

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: CurrenVFuture

Receptor Population: On-Site Resident

Receptor Age: Adult

Non-Carcinogenic Hazard QuotientMedium Exposure

Medium

Exposure

Point

Chemical

of Potential

Concern

Carcinogenic Risk

Ingestion Inhalation Dermal Exposure

Routes Total

Primary

Target Organ(s)

Ingestion Inhalation Dermal Exposure

Routes Total

Soil Vapor Indoor Air Indoor Air

Alameda Annex

Benzene (Alameda Annex) 1E-6 1E-6 2E-3 1.6E-3

1.6E-3

O.OE+O

O.OE+O

O.OE+O

1E-6

OE+O

OE+O

OE+O

(Alameda Point- Site 25)

(Alameda Point- Site 31)

(Alameda Point- Site 30)

Exposure Point Total

Exposure Point Total

IExposure Point Total

IExposure Point Total

ium Total (Alameda Point- Site 30)

(Alameda Annex)

ium Total (Alameda Point - Site 25)

(Alameda Point - Site 31)

(Alameda Point- Site 25)

(Alameda Point - Site 30)

Table7-10_Tier2_Resident.xls Page 1 of4



Scenario Timeframe: Current/Future

Receptor Population: On-Site Resident

Receptor Age: Adult

TABLE 10.15

RISK SUMMARY

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Indoor Air Indoor Air Benzene (500 It) 1E-5 1E-5 1E-2 1.5E-2

Benzene (725 It) 7E-6 7E-6 9E-3 9.5E-3

IChemical Total (krig • 500 It) I 1E-5 1E-5 1.5E-2 I 1.5E-2 I
IChemical Total (krig • 725 It) I 7E-6 7E-6 9.5E-3 1F*HIExposure Point Total krig -500 It I I 1E-5 I

IExposure Point Total krig -725 It II II 7E-6 II II 9.5E-3 I
IExposure Medium Total krig - 500ft II I

E::j~
1.5E-2

IExposure Medium Total krig -725ft II I 9.5E-3

krig - 500 It I I 1E-5 1.5E-2

krig -725 It I I 7E-6 9.5E-3

Groundwater1 Potable Water Potable Water Arsenic 7E-4 7E-4 Skin 2.3E+0 2.3E+0

Potable Use Barium NA OE+O Kidney 8.9E-1 8.9E-1

Cadmium 4E-6 4E-6 Kidney 2.1E-1 2.1E-1

Iron NA OE+O 4.2E+0 4.2E+0

Manganese NA OE+O CNS 5.6E-1 5.6E-1

Thallium NA OE+O Liver, Blood, Hair 4.7E+0 4.7E+0

1,2-Dichloroethane 8E-6 8E-6 5.3E-2 5.3E-2

Acetone NA OE+O Liver, Kidney 3.2E+0 3.2E+0

Benzo[a]anthracene 1E-4 1E-4 NA O.OE+O

Benzo[a]pyrene 2E-3 2E-3 NA O.OE+O

Benzo[b]ftuoranthene 1E-4 1E-4 NA O.OE+O

Benzo[k]ftuoranthene 6E-5 6E-5 NA O.OE+O

Chrysene 2E-5 2E-5 NA O.OE+O

Dibenz[a,h]anthracene 4E-5 4E-5 NA O.OE+O

Table7-10_Tier2_Resident.xls
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;Scenario Timeframe: CurrenVFuture

iReceptor Population: On-Site Resident

'Receptor Age: Adult

..... _- /'

TABLE 10.15

RISK SUMMARY

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Ethylbenzene lE-5 lE-5 Liver, Kidney 2.6E-l 2.6E-1

Groundwater' Potable Water Potable Water Indeno(1,2,3-cd)pyrene 2E-4 2E-4 NA O.OE+O

Potable Use Methylene chloride BE-6 BE-6 Liver 9.6E-2 9.6E-2

n-Bulylbenzene NA OE+O 1.4E+0 l.4E+O

Benzene (500 tt) 2E-4 2E-4 5.3E+0 5.3E+0

Benzene (725 tt) 1E-4 lE-4 3.4E+0 3.4E+0

Naphthalene (500 tt) NA OE+O Respiratory 6.7E+0 6.7E+0

Naphthalene (725 tt) NA OE+O Respiratory 5.2E+0 5.2E+0

hemical Total (krig - 500 tt) 4E-3

~
3.0E+1 3.0E+1

hemical Total (krig - 725 tt) 4E-3 2.7E+1 ! 2.7E+1

Exposure Point Total krig - 500tt

~H*
II 2.7E+1

IExposure Point Total krig - 725 tt II 2.7E+1

Exposure Medium Total krig - 500 tt I 4E-3 ! 2.7E+1

Exposure Medium Total krig -725tt 4E-3 2.7E+1

Indoor Air Indoor Air 1,2,4-Trimethylbenzene NA OE+O 6E+0 5.BE+0

1,2-Dichloroethane 7E-5 7E-5 6E+0 6.3E+0

1,3,5-Trimethylbenzene NA OE+O 3E+0 3.0E+0

Benzo[b]fluoranthene 2E-4 2E-4 NA O.OE+O

Chrysene 3E-5 3E-5 NA O.OE+O

Ethylbenzene 6E-5 6E-5 Developmental 5E-l 4.9E-1

Methylene chloride 1E-5 1E-5 4E-2 3.7E-2

Toluene NA OE+O CNS, Respiratory lE+O 1.0E+0

Xylenes (total) NA OE+O eNS 3E+0 2.6E+0

Benzene (500 tt) 9E-4 9E-4 3E+l 2.9E+l

Table7-10_Tier2_Residenl.xls Page 30f4



lscenario Timeframe: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Adult

TABLE 10.15

RISK SUMMARY

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Benzene (725 ft) 6E-4 6E-4 2E+1 1.9E+1

Groundwater1 Indoor Air Indoor Air Naphthalene (500 ft) NA OE+O Respiratory 4E+0 3.7E+0

Potable Use Naphthalene (725 ft) NA OE+O Respiratory 3E+0 2.8E+0

~emical Total (krig - 500 ft) 1E-3 I 1E-3 I 5.2E+1 5.2E+1

) 1E-3

~F*
4.1E+1

~~Exposure Point Total krig -500 ft

Exposure Point Total krig -725ft

,~~
II 4.1E+1

krig - 500 ft II 5.2E+1

krig -725ft

~~ 4~Medium Total krig - 500 ft +1

Medium Total krig -725ft 5E-3 6.8E+1

Current Receptor Total (Inhalation via Soil Vapor at Alameda Annex) 1E-6 1.6E-3

Current Receptor Total (Inhalation via Soil Vapor at Alameda Point- Site 25) OE+O O.OE+O

Current Receptor Total (Inhalation via Soil Vapor at Alameda Point- Site 30) OE+O O.OE+O

Current Receptor Total (Inhalation via Soil Vapor at Alameda Point- Site 31) OE+O O.OE+O

Current Receptor Total (Inhalation via Groundwater) krig - 500ft 1E-5 1.5E-2

Current Receptor Total (Inhalation via Groundwater) krig -725 ft 7E-6 9.5E-3

Future Receptor Total (Potable Water Use (krig - 500 ft) + Inhalation via Soil Vapor at Alameda Annex) 5E-3 7.9E+1

Future Receptor Total (Potable Water Use (krig - 500 ft) + Inhalation via Soil Vapor at Alameda Point- Site 25) 5E-3 6.8E+1

Future Receptor Total (Potable Water Use (krig - 500 ft) + Inhalation via Soil Vapor at Alameda Point- Site 30) 1E-6 1.6E-3

Future Receptor Total (Potable Water Use (krig - 500 ft) + Inhalation via Soil Vapor at Alameda Point- Site 31) OE+O O.OE+O

Future Receptor Total (Potable Water Use (krig - 725 ft) + Inhalation via Soil Vapor at Alameda Annex) 5E-3 6.8E+1

Future Receptor Total (Potable Water Use (krig - 725 ft) + Inhalation via Soil Vapor at Alameda Point- Site 25) 1E-6 1.6E-3

Future Receptor Total (Potable Water Use (krig - 725 ft) + Inhalation via Soil Vapor at Alameda Point- Site 30) OE+O O.OE+O

Future Receptor Total (Potable Water Use (krig - 725 ft) + Inhalation via Soil Vapor at Alameda Point- Site 31) OE+O O.OE+O

Future Receptor Total (Potable Water Use + Inhalation via Groundwater) krig - 500 ft 5E-3 7.9E+1

Future Receptor Total (Potable Water Use + Inhalation via Groundwater) krig - 725 ft 5E-3 6.8E+1

1 _ Groundwater potable use IS a future use scenario.
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TABLE 10.16

RISK SUMMARY

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Scenario Timeframe: Current/Future

Receptor Population: On-Site Resident

Receptor Age: Adult

Medium Exposure

Medium

Exposure

Point

Chemical

of Potential

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Concern Ingestion Inhalation Dermal Exposure

Routes Total

Primary

Target Organ(s)

Ingestion Inhalation Dermal Exposure

Routes Total

1.6E-3

1.6E-3

O.OE+O

O.OE+O

2E-3

1.6E-3

O.OE+O

1E-6

OE+O

OE+O

OE+O

OE+O

OE+O

1E-6

1E-6

OE+O

Benzene (Alameda Annex)

(Alameda Point· Site 30)

(Alameda Point - Site 31)

(Alameda Point - Site 25)

Indoor Air

Alameda Annex

Exposure Point Total

Exposure Point Total

IExposure Point Total

Indoor Air

(Alameda Point - Site 31)

Exposure Medium Total (Alameda Annex)

Soil Vapor

Medium Total (Alameda Annex)

Table7-10_Tier2_Resident.xls Page 1 of 4



Scenario Timeframe: CurrenVFuture

Receptor Population: On-Site Resident

Receptor Age: Adult

TABLE 10.16

RISK SUMMARY

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Indoor Air Indoor Air Benzene (500 tt) lE-5 lE-5 lE-2 1.5E-2

Benzene (725 tt) 7E-6 7E-{j 9E-3 9.5E-3

IChemical Total (krig - 500 tt) lE-5 *HI 1.5E-2 1.5E~1
IChemical Total (krig - 725 tt) 7E-6 9.5E-3 9.5E-

IExposure Point Total krig - 500 tt I lE-5 I
~Itt I 7E-{j I

krig - 500tt lE-5

krig -725tt 7E-6 9.5E-3

Medium Total krig - 500 It lE-5

Medium Total krig -725 It 7E-{j 9.5E-3

Groundwater' Potable Water Potable Water Arsenic 3E-3 3E-3 Skin 4.7E+0 4.7E+0

Potable Use Barium NA OE+O Kidney 1.8E+0 1.8E+0

Cadmium 2E-5 2E-5 Kidney 4.1E-1 4.1E-1

Iron NA OE+O 8.5E+0 8.5E+0

Manganese NA OE+O CNS 1.1E+0 1.lE+0

Thallium NA OE+O Liver, Btood, Hair 9.3E+0 9.3E+0

l,2-Dichloroethane 3E-5 3E-5 1.lE-l 1.lE-l

Acetone NA OE+O Liver, Kidney 6.4E+0 6.4E+0

Benzo[a]anthracene 5E-4 5E-4 NA O.OE+O

Benzo[a]pyrene lE-2 lE-2 NA O.OE+O

Benzo[b]fluoranthene 5E-4 5E-4 NA O.OE+O

Benzo[k]fluoranthene 2E-4 2E-4 NA O.OE+O

Chrysene 8E-5 8E-5 NA O.OE+O

Dibenz[a,h]anthracene 2E-4 2E-4 NA O.OE+O

Ethylbenzene 5E-5 5E-5 Liver, Kidney 5.1E-1 5.1E-l

Table7-10_Tier2_Resident.xls
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Iscenario Timeframe; CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Adult

.'---

TABLE 10.16

RISK SUMMARY

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total TarQet Organ(s) Routes Total

Indeno(1,2,3-cd)pyrene 8E-4 8E-4 NA O.OE+O

Groundwater' Potable Water Potable Water Methylene chloride 4E-5 4E-5 Liver 1.9E-1 1.9E-1

Potable Use n-Butylbenzene NA OE+O 2.9E+0 2.9E+0

Benzene (500 It) 7E-4 7E-4 1.1E+1 1.1E+1

Benzene (725 It) 5E-4 5E-4 6.9E+0 6.9E+0

Naphthalene (500 It) NA OE+O Respiratory 1.3E+1 1.3E+1

Naphthalene (725 It) NA OE+O Respiratory 1.0E+1 1.0E+1

IChemical Total (krig - 500 It) 2E-2 2E-2 6.0E+1 6.0E+1

Irhemical Total (krig - 725 It) 2E-2 2E-2 5.3E+1

i~Exposure Point Total krig - 500 It 2E-2

Exposure Point Total krig -7251t 2E-2
,F=*E+1

krig - 500 It .3E+1

ium Total krig -7251t I 5.3E+1

Indoor Air Indoor Air 1,2,4-Trimethylbenzene NA OE+O 8E+0 7.8E+0

1,2-Dichloroethane 7E-5 7E-5 6E+0 6.3E+0

1,3,5-Trimethylbenzene NA OE+O 3E+0 3.0E+0

Benzo[b]fluoranthene 2E-4 2E-4 NA O.OE+O

Chrysene 3E-5 3E-5 NA O.OE+O

Ethylbenzene 6E-5 6E-5 Developmental 5E-1 4.9E-1

Methylene chloride 1E-5 1E-5 4E-2 3.7E-2

Toluene NA OE+O CNS, Respiratory 1E+0 1.0E+0

Xylenes (total) NA OE+O CNS 3E+0 2.6E+0

Benzene (500 It) 9E-4 9E-4 3E+1 2.9E+1

Benzene (725 It) 6E-4 6E-4 2E+1 1.9E+1

Table7-10_Tier2_Resident.xls Page 30f4



!Scenario Timeframe: CurrenUFuture

Receptor Population: On-Site Resident

Receptor Age: Adult

TABLE 10.16

RISK SUMMARY

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Naphthalene (500 tt) NA OE+O Respiratory 4E+0 3.7E+0

Groundwater' Indoor Air Indoor Air Naphthalene (725 tt) NA OE+O Respiratory 3E+0 2.8E+0

Potable Use

Ichemical Total (krig - 500 tt) lE-3 I lE-3 I 5.4E+l 5.4E+l

Ichemical Total (krig - 725 tt) lE-3 I lE-3 I 4.3E+l

~Exposure Point Total krig - 500 tt lE-3

Exposure Point Total krig -725tt I I lE-3 4.

IExposure Medium Total krig - 500 tt I lE-3 ==11Exposure Medium Total krig -725tt lE-3

krig - 500 tt 2E-2 1.lE+2

krig -725 tt 2E-2 9.6E+l

Current Receptor Total (Inhalation via Soil Vapor at Alameda Annex) lE-6 1.6E-3

Current Receptor Total (Inhalation via Soil Vapor at Alameda Point - Site 25) OE+O O.OE+O

Current Receptor Total (Inhalation via Soil Vapor at Alameda Point - Site 30) OE+O O.OE+O

Current Receptor Total (Inhalation via Soil Vapor at Alameda Point - Site 31) OE+O O.OE+O

Current Receptor Total (Inhalation via Groundwater) krig - 500 tt lE-5 1.5E-2

Current Receptor Total (Inhalation via Groundwater) krig - 725 tt 7E-6 9.5E-3

Future Receptor Total (Potable Water Use (krig - 500 tt) + Inhalation via Soil Vapor at Alameda Annex) 2E-2 1.lE+2

Future Receptor Total (Potable Water Use (krig - 500 tt) + Inhalation via Soil Vapor at Alameda Point - Site 25) 2E-2 9.6E+l

Future Receptor Total (Potable Water Use (krig - 500 tt) + Inhalation via Soil Vapor at Alameda Point - Site 30) lE-6 1.6E-3

Future Receptor Total (Potable Water Use (krig - 500 tt) + Inhalation via Soil Vapor at Alameda Point - Site 31) OE+O O.OE+O

Future Receptor Total (Potable Water Use (krig - 725 tt) + Inhalation via Soil Vapor at Alameda Annex) 2E-2 9.6E+l

Future Receptor Total (Potable Water Use (krig - 725 tt) + Inhalation via Soil Vapor at Alameda Point - Site 25) lE-6 1.6E-3

Future Receptor Total (Potable Water Use (krig - 725 tt) + Inhalation via Soil Vapor at Alameda Point - Site 30) OE+O O.OE+O

Future Receptor Total (Potable Water Use (krig -725 tt) + Inhalation via Soil Vapor at Alameda Point - Site 31) OE+O O.OE+O

Future Receptor Total (Potable Water Use + Inhalation via Groundwater) krig - 500 It 2E-2 1.lE+2

Future Receptor Total (Potable Water Use + Inhalation via Groundwater) krig - 725 It 2E-2 9.6E+l

Groundwater potable use IS a future use scenano.
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Scenario Timeframe: CurrenUFuture

Receptor Population: SeIlool Student

Receptor Age: Child

TABLE 10,17

RISK SUMMARY

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Soil Vapor Indoor Air Indoor Air NA NA NA NA

IChemical Total OE+O OE+O O,OE+O O,OE+O

~~ ~IExposure Medium Total

Medium Total OE+O O,OE+O

Groundwater Indoor Air Indoor Air Benzene (500 It) 1E-6 1E-6 7E-3 7,5E-3

Benzene (725 It) 7E-7 7E-7 5E-3 4,9E-3

!chemical Total (krig • 500 It) 1E-6 I 1E-6 I 7.5E-3 7.5E-3

IChemical Total (krig - 725 It) 7E-7 I 7E·7 I 4.9E-3 4.9E~1
Exposure Point Total krig· 500 It I 1E-6 I 7.5E-

- It

~~
4.9E-3

Exposure Medium Total krig - 500 It 7.5E-3

Exposure Medium Total krig· 725 It E:JtMedium Total krig - 500 It

Medium Total krig· 725 It 7E-7 4.9E-3

Receptor Total (Inhalation via Soil Vapor) OE+O O.OE+O

Receptor Total (Inhalation via Groundwater) krig - 500 It 1E-6 7.5E-3

Receptor Total (Inhalation via Groundwater) krig· 725 It 7E-7 4.9E-3

Table7-10_Tier2_SchoolStudenl.xls Page 1 of 1



Scenario Timeframe: CurrenVFuture

Receptor Population: School Student

Receptor Age: Child

TABLE 10.18

RISK SUMMARY

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Soil Vapor Indoor Air Indoor Air NA NA NA NA

Chemical Total OE+O OE+O O.OE+O O.OE+O

IExposure Point Total OE+O

~IExposure Medium Total OE+O

Medium Total OE+O

Groundwater Indoor Air Indoor Air Benzene (500 ft) lE-6 lE-6 7E-3 7.5E-3

Benzene (725 ft) 7E-7 7E-7 5E-3 4.9E-3

~
lE-6 I lE-B I 7E-3 7.5E-3

7E-7 I 7E-7 I 5E-3

lE-6

;§krig -725 ft I I
Exposure Medium Total krig - 500 ft lE-

Exposure Medium Total krig -725ft

Medium Total krig - 500 fl lE

Medium Total krig -725 fl 7E-7 4.9E-3

Receptor Total (Inhalation via Soil Vapor) OE+O O.OE+O

Receptor Total (Inhalation via Groundwater) krig - 500 ft lE-B 7.5E-3

Receptor Total (Inhalation via Groundwater) krig - 725 ft 7E-7 4.9E-3

Table7·10_Tier2_SchooIStudenl.xls
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!scenario Timeframe: CurrenUFuture

Receptor Population: School Worker

Receptor Age: Adult

TABLE 10.19

RISK SUMMARY

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

:",

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Soil Vapor Indoor Air Indoor Air NA OE+O NA O.OE+O

IChemical Total I NA NA

~~IExposure Point Total

~~~
O.

O.OE+O

Medium Total m:.n O.OE+O

Groundwater Indoor Air Indoor Air Benzene (500 tt) 6E-6 6E-6 1E-2 1.0E-2

Benzene (725 ft) 4E-6 4E-6 7E-3 6.8E-3

khemical Total (krig - 500 ft) I 6E-6 6E-6 1.0E-2 1.0E-2

khemical Total (krig - 725 ft) I 4E-6 6.8E-3

IExposure Point Total krig - 500 ft I

~
IExposure Point Total krig·725ft I

krig - 500ft

,F=*=1~
1.

krig -725ft

Medium Total krig - 500 ft

~
1.0E-2

Medium Total krig -725ft 6.8E-3 /I

Table7-10_Tier2_SchoolWorker.xls Page 1 of2



Iscenario Timeframe: Current/Future

Receptor Population; School Worker

Receptor Age: Adult

TABLE 10.19

RISK SUMMARY

TIER 2 CENTRAL EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concem Ingestion IInhalationIDermal Exposure Primary IIngestionIInhalationIDermal Exposure

Routes Total Target Organ(s) Routes Total

Receptor Total (Inhalation via Soil Vapor) OE+O O.OE+O

Receptor Total (Inhalation via Groundwater) krig - 500 It 6E-6 1.0E-2

Receptor Total (Inhalation via Groundwater) krig - 725 It 4E-6 6.8E-3

Table7-10_Tier2_SchoolWorker.xls Page 2 of2
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Scenario Timeframe: CurrenVFuture

Receptor Population: School Worker

Receptor Age: Adult

.... ~/

TABLE 10.20

RISK SUMMARY

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Soil Vapor Indoor Air Indoor Air NA OE+O NA O.OE+O

IChemical Total I NA OE+O NA mEIExposure Point Total I OE+O

IExposure Medium Total I OE+O

Medium Total OE+O O.OE+O

Groundwater Indoor Air Indoor Air Benzene (500 It) BE-B BE-6 1E-2 1.0E-2

Benzene (725 It) 4E-B 4E-B 7E-3 B.8E-3

§hemical Total (krig - 500 It) I BE-B BE-B 1.0E-2 I 1.0E-2 I
§hemical Total (krig - 725 It) I 4E·6 6.8E-3 I 6.8E-3 I

IExposure Point Total krig - 500 It I I 1.0E-2 I
IExposure Point Total krig -7251t II

"
4E-6 II

"
6.8E-3 I

Exposure Medium Total krig - 500 It

~
m:.,

It 6.8E-3

Medium Total krig - 500 It 1.0E-2

6.8E-3

Table7-10_Tier2_SchooIWorker.xls Page 1 of2



Scenario Timelrame: CurrenUFuture

Receptor Population: School Worker

Receptor Age: Adult

TABLE 10.20

RISK SUMMARY

TIER 2 REASONABLE MAXIMUM EXPOSURE

FISCO ALAMEDA FACILITY/ANNEX SITE

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point 01 Potential

Concern IngestionIInhalationIDermal Exposure Primary IIngestion IInhalationIDermal Exposure

Routes Total Target Organ(s) Routes Total

Receptor Total (Inhalation via Soil Vapor) OE+O O.OE+O

Receptor Total (Inhalation via Groundwater) krig - 500 It 6E-6 1.0E-2

Receptor Total (Inhalation via Groundwater) krig· 725 It 4E-6 6.8E-3

Table7-10_Tier2_SchoolWorker.xls
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TABLE A-1

CASH WASH WATER USE PARAMETERS

FISCO ALAMEDA FACILITY/ANNEX SITE

I Parameter I Abbrev. I Units I Average I RME I
~aterFlowa gal./min 2.3 3.5

~ater Flow - Unit Changeb W Usec 0.14 0.22

Fraction of Day Spraying WaterC FD - 0.38 0.63

~djusted Water Flowd Usec 0.05 0.14

aBased communications with Custom Craft and Pro Equipment Co. (1999).

b3.8 Llgallon x min/60sec

cBased on car wash water exposure time (See Table 8).

dWx FD
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TABLEA-2

CHEMICAL PROPERTIES

FISCO ALAMEDA FACILITY/ANNEX SITE

Molecular Weight Mass transfer Efficiency
Substance (g/mol) H (Pa-L1mol) Dair (m2/s) Dwater (m2/s) (water to air)

1,2-Dichloroethane 99 5.7E+05 7.4E-06 1.1 E-09 0.74

cis-1,2-Dichloroethene 99 9.9E+04 1.0E-05 9.9E-10 0.70

f.cetone 58 3.9E+03 1.2E-05 1.1E-09 0.52

Benzene 78 5.6E+05 8.8E-06 9.8E-10 0.71

Chloroform 119 3.7E+05 1.0E-05 1.0E-09 0.72

Ethylbenzene 106 8.0E+05 7.5E-06 7.8E-10 0.61

Styrene 104 2.8E+05 7.1E-06 8.0E-10 0.62

lroluene 92 6.7E+05 8.7E-06 8.6E-10 0.65

r,tinyl Chloride 63 2.7E+06 1.1E-05 1.2E-10 0.50

p<ylenes (total) 106 6.8E+05 7.80E-06 8.75E-10 0.66

1,1,1,2-Tetrachloroethane 168 3.5E+04 7. 1OE-06 7.90E-10 0.58

1,2,4-Trimethylbenzene 120 5.8E+05 7.50E-06 7.10E-10 0.57

1,2-Dichlorobenzene 147 1.9E+05 6.90E-06 7.90E-10 0.61

1,3,5-Trimethylbenzene 120 7.8E+05 7.50E-06 7.10E-10 0.57

2-Butanone 72 2.8E+03 8.95E-06 9.80E-10 0.39

~cenaphthene 154 1.6E+04 4.21E-06 7.69E-10 0.50

~nthracene 178 6.6E+03 3.24E-06 7.74E-10 0.50

Benzo[b]f1uoranthene 252 1.1E+04 2.26E-06 5.56E-10 0.50

Bromodichloromethane 164 1.6E+05 2.98E-06 1.06E-09 0.73

Carbon disulfide 76 3.1E+06 1.04E-05 1.00E-09 0.72

Chloromethane 51 2.4E+06 1.09E-05 6.50E-10 0.54

Chrysene 228 9.6E+03 2.48E-06 6.21E-10 0.50

Dibromochloromethane 208 8.6E+04 9.60E-06 1.00E-09 0.70

Dichlorodifluoromethane 121 1.0E+07 8.00E-06 1.05E-09 0.74

rans-1,2-Dichloroethene 99 9.9E+04 1.0E-05 9.9E-10 0.70

Fluorene 166 7.8E+03 6.08E-06 7.88E-10 0.50

Isopropyl benzene 120 1.2E+06 7.50E-06 7.10E-10 0.57

Methyl isobutyl ketone 100 1.4E+04 7.50E-06 7.80E-10 0.53

Methylene chloride 85 2.2E+05 1.01E-05 1.17E-09 0.79

MTBE 85 6.0E+04 8.00E-06 1.00E-09 0.69

Naphthalene 128 4.9E+04 5.90E-06 7.50E-10 0.57

n-Butylbenzene 134 1.3E+06 7.50E-06 7.80E-10 0.61

n-Propylbenzene 121 1.3E+06 7.50E-06 7.80E-10 0.61

Pyrene 200 1.1E+03 2.72E-06 7.24E-10 0.50

sec-Butylbenzene 134.22 1.9E+06 7.50E-06 7.80E-10 0.61

Appendix A Tables.xls



TABLEA-3

OUTDOOR AIR MODELING-CAR WASH SCENARIOa

FISCO ALAMEDA FACILITY/ANNEX SITE

Parameter Abbrev. Units Value

Emission rateb E mg/sec 1.0 E+O

Length dimension perpendicular to the windc LS m 30.48

Effective mixing heightd MH m 2.0

Wind speed" V m/s 2.25

Ambient outdoor air concentration per unit flux' Cn
mg/m3 per 3.6 E-2

mg/sec

aBased on DTSC (1994).

bUnit emission rate from water use.

C Based unit area of 100 ft x 100 ft.

dA mixing height of 2 meters (i.e. , the breathing zone) is used.

"Based on default wind speed (DTSC, 1994)

'(E) / (LS x V x MH).

Appendix A Tables.xls

"



)

TABLE A-4

IRRIGATION WATER USE CALCULATIONS

FISCO ALAMEDA FACILITY/ANNEX SITE

Parameter Abbrev. Units Average RME

Irrigation Applicationa IR m/day 0.0033 0.0076

Water application volume per areab m3/m2_d 0.0033 0.0076

Water application area adjustedC AV Um2-d 3.3 7.6

Dailyexposured ET hr/d 8.00 8.00

Daily exposure" ET secld 28,800 28,800

Water Application Rate' AR, Um2-sec 0.00012 0.00026

aBased on estimated turf water demands (Waterrights, 1999).

blR x m2/m2
.

c1000 Um3
.

dFrom daily exposure time for landscape worker (See Table 4), used to estimate

average outdoor air exposure concentration during workday.

e8hr/d x 60min/hr x 60sec/min.

'AV / ET.

Appendix A Tables.xls



TABLEA-5

LANDSCAPE WORKER OUTDOOR AIR MODELINGa

FISCO ALAMEDA FACILITY/ANNEX SITE

Parameter Abbrev. Units Value

Unit emission rateb E' mg/m2-sec 1.0 E+O

~rea of contaminationC A m2 929

Emission rated E mg/sec 9.3 E+2

Length dimension perpendicular to the wind C LS m 30.48

Effective mixing height" MH m 2.0

fNind speed' V m/s 2.25

~mbient outdoor air concentration per unit flux9 Ca
mg/m3 per

6.8 E+O
mg/m2-sec

aBased on DTSC (1994).

bUnit flux (E') from soil. Actual flux is chemical specific and is entered in the

exposure tables.

C Based unit area of 100 ft x 100 ft.

"A mixing height of 2 meters (i.e. • the breathing zone) is used.

'Based on default wind speed (DTSC, 1994)

9(E) / (LS x V x MH).
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TABLEA-6

TIER 1 JOHNSON AND ETTINGER INPUT PARAMETERS

FISCO ALAMEDA FACILITY/ANNEX SITE

RME

Parameter Abbrev. Value Units Reference

Depth below grade to bottom of enclosed space floor Lf 15 cm EPA, 1997 default

Depth below grade to water table Lwt 219 cm site-specific

Depth below grade to shallow soil gas Lsgs 61 cm site-specific

Depth below grade to deep soil gas Lsgd 183 cm site-specific

SCS soil type directly above aqUifer IR SL -- site-specific

Average soil groundwater temperature Ts 10 °c EPA, 1997 default

Vadose SCS soil type IR SL -- site-specific

Vadose zone soil dry bulk density v 1.5 (g/cm3
) EPA, 1997 based on soil typePb

Vadose zone soil total porosity nV
0.41 (cm3/cm 3

) EPA, 1997 based on soil type

Vadose zone soil water-filled porosity 9w
v

0.3 (cm3/cm 3
) EPA, 1997 based on soil type

Appendix A Tables.xls
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TABLE A-7

CHEMICAL PROPERTIES FOR CALCULATING

DERMAL ABSORPTION FROM WATER"

FISCO ALAMEDA FACILITY/ANNEX SITE

Dermal

Permeability
Coefficient

Chemical Kp (cm/hr)

!Aluminum 1.0 E-3

IAntimony 1.0 E-3

IArsenic 1.0 E-3

Barium 1.0 E-3

Beryllium 1.0 E-3

Cadmium 1.0 E-3

Calcium 1.0 E-3

Chloride 1.0 E-3

Chromium 2.0 E-3

Cobalt 1.0 E-3

Copper 1.0 E-3

Iron 1.0 E-3

Lead 1.0 E-3

Magnesium 1.0 E-3

Manganese 1.0 E-3

Mercury 1.0 E-3

Molybdenum 1.0 E-3

Nickel 2.0 E-4

Nitrate 1.0 E-3

Potassium 1.0 E-3

Selenium 1.0 E-3

Silver 6.0 E-4

Sodium 1.0 E-3

!Thallium 1.0 E-3

Ivanadium 1.0 E-3

Zinc 6.0 E-4

Benzene 1.5 E-2

cis-1,2-Dichloroethene 7.7 E-3

trans-1,2-Dichloroethene 7.7 E-3

Toluene 3.1 E-2

1,1,1,2-Tetrachloroethane 6.9 E-3

1,2-Dichlorobenzene 4.0 E-2

1,2-Dichloroethane 4.2 E-2

1,2-Dichloropropane 7.8 E-3

1,4-Dichlorobenzene 4.2 E-2

~cetone 1.1 E-3

Chloroform 6.8 E-3

Methylene Chloride 3.5 E-3

1,2,4-Trimethylbenzene 0.0 E+O

1,3,5-Trimethylbenzene 0.0 E+O

2-Butanone 9.6 E-4

4-lsopropyltoluene 0.0 E+O

lA.cenaohthene 0.0 E+O

Page 1 of 2
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TABLEA-7

CHEMICAL PROPERTIES FOR CALCULATING

DERMAL ABSORPTION FROM WATER"

FISCO ALAMEDA FACILITY/ANNEX SITE

Dermal

Permeability
Coefficient

Chemical Kp (cm/hr)

~cenaphthylene

~nthracene 0.0 E+O

Benzo[a]anthracene 0.0 E+O

Benzo[a]pyrene 0.0 E+O

Benzo[b]fluoranthene 0.0 E+O

Benzo[g,h,l]perylene 0.0 E+O

Benzo[k]fluoranthene 0.0 E+O

Bromodichloromethane 4.6 E-3

Carbon disulfide 1.7 E-2

chloromethane 3.3 E-3

Chrysene 0.0 E+O

Dibenz[a,h]anthracene 0.0 E+O

Dibromochloromethane 4.6 E-3

Dichlorodifluoromethane 9.0 E-3

Ethylbenzene 4.9E-2

Fluoranthene 0.0 E+O

Fluorene 0.0 E+O

Indeno(1,2,3-cd)pyrene 0.0 E+O

Isopropyl benzene 3.1 E-2

Methyl isobutyl ketone 4.0 E-3

MTBE 3.9 E-3

Naphthalene 4.7 E-2

n-Butylbenzene 0.0 E+O

n-Propylbenzene 0.0 E+O

Phenanthrene 0.0 E+O

Pyrene 0.0 E+O

sec-Butylbenzene 0.0 E+O

Styrene 3.7 E-2

Ivinyl chloride 5.6 E-3

lxvlenes (total) 5.3 E-2

"Calculation from EPA (2001 b). See text for explanation.
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TABLEA-8

TIER 2 JOHNSON AND ETTINGER INPUT PARAMETERS

FISCO ALAMEDA FACILITY/ANNEX SITE

RME

Parameter Abbrev. Value Units Reference

Depth below grade to bottom of enclosed space floor Lf 15 cm EPA, 1997 default

Depth below grade to water table Lwt 219 cm site-specific

Depth below grade to shallow soil gas Lsgs 61 cm site-specific

Depth below grade to deep soil gas Lsgd 183 cm site-specific

SCS soil type directly above aquifer IR SL - site-specific

f\verage soil groundwater temperature Ts 10 °C EPA, 1997 default

fJadose SCS soil type IR SL - site-specific

fJadose zone soil dry bulk density v 1.5 (g/cm3
) EPA, 1997 based on soil typePb

rvadose zone soil total porosity nV
0.41 (cm3/cm3

) EPA, 1997 based on soil type

rvadose zone soil water-filled porosity 8w
v 0.3 (cm3/cm3

) EPA, 1997 based on soil type

Exposure frequency, Current/future student child EF 180 days/year Calif. Education Code #46200

Exposure frequency, Current/future site worker EF 250 days/year DTSC, 1992, 1994

Exposure duration, Current/future student child ED 6 years DTSC, 1992, 1994

Exposure duration, Current/future site worker ED 25 years DTSC, 1992, 1994

Appendix A Tables.xls
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Appendix F
Monitored Natural Attenuation Description
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APPENDIX F - MNA DESCRIPTION

MNA Description

As previously detailed within the main sections of this report, monitored natural attenuation (MNA) uses

a set of natural processes to degrade contaminants in situ. Monitoring and documenting these natural

processes over time, usually through a carefully designed monitoring well network, is referred to as

MNA.

The primary natural processes utilized in MNA are dispersion, dilution, sorption, volatilization, solubility

and biodegradation. Of these processes, biodegradation is the largest factor in significantly reducing the

mass of a contaminant in groundwater. The available body of information suggests that the major agents

causing biological transformations are the indigenous microorganisms, such as yeast, fungi and bacteria,

present in the subsurface. These microorganisms act to convert, or break down a contaminant into other

substances. In many cases the final end products are innocuous, such as CO2 and water, but in some

cases, interim byproducts may be even more toxic than the original contaminant. The primary

contaminant in the present study area is benzene, which breaks down into innocuous CO2 and water.

Microorganisms have the ability to degrade, or metabolize, substances in the presence of oxygen or

without oxygen, with the help of other nutrients, such as nitrogen (N), phosphorous (P), sulfur (S), and

other trace substances. Most natural systems have the necessary amounts of N, P, and S, but may have

other limiting conditions for natural degradation. Degradation occurring in the presence of oxygen is

referred to as aerobic, and degradation occurring without oxygen is referred to as anaerobic. A useful

measurement to determine if conditions are aerobic or anaerobic is a dissolved oxygen (DO) reading.

Aerobic environments typically have DO readings ranging from 3-5 parts per million (ppm), and

anaerobic environments have DO readings less than 2 ppm.

During the process of degradation, contaminants are broken down via biological oxidation, where

electron donors and electron acceptors are combined to produce energy for microbial growth and

metabolic byproducts. The contaminant serves as the electron donor and in aerobic environments,

dissolved oxygen acts as the electron acceptor in the process.

Degradation in anaerobic environments uses nitrate, manganese, iron, sulfate, and carbon dioxide to help

complete the process. Anaerobic reactions can be further divided into anaerobic respiration, fermentation,

and methane fermentation. The availability of electron acceptors is usually the limiting factor in

biodegradation.

P:\2002 Pwjccls\22-052 Rl FS Alameda Point\Rl'pon Tcxt\Drafi Final Suhmiual, 2[Xl-l.\Appcndiccs\AppcnLlix F ~:\'A DCstTiption\Appcndix Edor.;
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MNA Description

An additional useful tool in understanding biodegradation is the "Biodegradation Triangle", shown

below. As shown, complete understanding of a biodegradation process can be achieved by studying:

I). The microbial community present in the subsurface

2). Site-specific environmental conditions (degradation parameters)

3). The contaminant chemical properties (biodegradation potential)

"The Biodegradation Triangle"

When all of these factors are present, contaminants can be degraded or transformed into either interim by

products, or directly into more innocuous end-products. Microbial transformations of organic compounds

are frequently described by the terms, degradation, mineralization, detoxification. and activation.

Degradation means that the initial contaminant no longer exists. Mineralization refers to the complete

conversion of organic structure to inorganic forms such as CO2, H20, and CI-. Detoxification is the

transformation of the compound to some intermediate form that is nontoxic, or less toxic. The process of

forming toxic end products or intermediate products is known as activation.

Biodegradation of Aromatic Hydrocarhons

Because benzene is one of the primary COCs, its natural degradation potential, as well as the potentials of

the other BTEX (benzene, toluene, ethylbenzne, and xylene) compounds, is of particular interest. BTEX

compounds are classified as aromatic hydrocarhons, which contain the benzene ring as their parent

structure. BTEX compounds have been shown to "biodegrade" in both aerobic and anaerobic

environments. Almost all dissolved petroleum hydrocarbons have been found to be biodegradable under

aerobic conditions, where microorganisms use O2 as the electron acceptor and contaminants as the food

source for their growth and energy. Petroleum hydrocarbons do however have differing degradation

properties, and benzene has a slower degradation rate than the other BTEX compounds.

P:\2002 Pnljccls\22-052 RI FS Alaml:'da Poinl\RC)lort Tcxt\Drafi Final Suhmillal. 200-l\Appcndiccs\Appendix f M:\A Dcscription\Appcndix F.doc
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MNA Description

Microorganisms capable of metabolizing single-ring aromatic hydrocarbons are usually ubiquitous in the

subsurface. Given the site specifics of Alameda Point/Annex (high organic content from previous bay

sediments, shallow groundwater, and unconfined aquifer), it can be assumed that microorganisms are also

ubiquitous at Alameda Point.

Biodegradation of BTEX compounds under aerobic conditions can occur by one of two modes: I) a

dioxygenase route, which involves the insertion of two oxygen groups; the benzene molecule is

transformed to a smaller size, gradually "breaking off' C02 units; and 2) oxidation of any alkyl

substitutes in the ring. After aerobic degradation has depleted the dissolved oxygen source, the process

becomes anaerobic.

Under anaerobic conditions, microorganisms will begin to use nitrate as the electron acceptor. Once the

available oxygen and nitrate are depleted, microorganisms may use oxidized ferric ion (Fe(III)) as an

electron acceptor. When the redox conditions are further reduced, sulfate may act as the electron

acceptor. Under significantly lower redox conditions (within the heart of the plume), methanogenic

conditions will exist and the microorganisms can degrade the contaminants using water as the electron

acceptor. These processes can be referred to as denitrifying, manganese reducing, iron reducing, sulfate

reducing, and methanogenic conditions.

If biodegradation is occurring, field tests and analyses will typically indicate a relative decrease in

electron acceptors (dissolved oxygen, nitrate, sulfate) and oxidation-reduction potential, plus an increase

in ferrous ions, alkalinity, methane, and sulfide (also see Section 4.3 of the Draft Final Alameda Point

OU-5 RI [IT 2002] for an MNA explanation).

At any given location, aerobic or anaerobic, BTEX biodegradation will depend on the availability of

electron acceptors and the redox potential of the environment.

Biodegradation of PAHs

In addition to benzene, PAHs have been found as COCs in groundwater. PAHs have multiple rings in

their molecular structure, and include the frequently found compounds such as naphthalene and

anthracene, and the more complex compounds such as pyrene and benzo(a)pyrene. In general, PAHs

which contain two or three rings, such as naphthalene, anthracene, and phenanthrene, are degraded at

reasonable rates when O2 is present. Compounds with four rings, such as chrysene, pyrene, and

pentacyclic compounds are highly persistent and are considered recalcitrant.

Estimating Biodegradation Rates

While biodegradation processes can be generally determined in well defined, optimal laboratory

conditions, correlation with actual site biodegradation rates can be difficult since degradation depends

strongly on site-specific environmental conditions. Site-specific conditions may include contaminant
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MNA Description

types and concentrations, temperature, moisture, and the availability of nutrients and other compounds

that influence the metabolism of microorganisms.

Calculation of a contaminant "half life" is sometimes performed to estimate degradation, since it is based

on easily obtained contaminant concentrations. Other methods of estimating microbial degradation have

also been employed, however, they are sometimes based on empirical data, reflecting a lack of knowledge

of microbial populations and their site-specific activities. Modeling can also be performed, however, it is

not a simple undertaking because of the complex nature of microbial kinetics, lack of accurate field data,

and the lack of robust numerical methods available to simulate the physical, chemical, and biological

processes accurately.

Because of these factors, biodegradation rates, when calculated, are considered estimates at best, and

many times the confirmation of degradation is taken from observed plume reduction and or a decrease in

contaminant concentrations.

Bio-Buffering

Intrinsic bioremediation can use a wide range of electron acceptors under varying redox conditions. The

biochemical reactions facilitated by these electron acceptors fall into two categories:

• Faster transformations that involve O2 and nitrates

• Slower transformations that involve the reduction of Fe(III), sulfates and methanogenesis using
H20

Once the faster reactions have occurred, and the O2 and nitrates have been depleted, the environment will

tum anaerobic and the slower reactions will begin. However, even in anaerobic environments both

reactions will occur due to the inflow of groundwater from upgradient sources or infiltration.

The concept of biobuffering is basically that the degradati ve capacity of the aquifer is much more than the

measurable DO in the system. Among all the typical electron receptors, O2 and CO2 are the most readily

available and renewable, due to natural recharge processes and aquifer geochemistry.

Bio-buffering therefore allow for more biodegradation to occur than would be estimated using DO

readings without taking into account groundwater recharge.

Biodegradation Zones

Due to the dynamics of aquifers and microorganisms, zones of biodegradation will typically occur. In the

horizontal direction, the outermost edges of a contaminant plume will typically undergo faster aerobic

degradation. As the distance to the center of the plume decreases, so can aerobic degradation, until

anaerobic areas are reached where the dissolved oxygen has already been consumed.
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MNA Description

Degradation zones can also be created verticalIy, depending on the aquifer dynamics and characteristics

of the original source(s). Case studies have shown that point-source discharges can leave higher

contaminant concentrations deeper, since the upper parts of the water column are more prone to

groundwater recharge, continuing aerobic degradation, and other dynamics. The presence of organic

materials at depth may also tend to entrap contaminants and cause a relatively longer degradation time.

Factors to Consider for an MNA Program

Prior to implementing an MNA program, a thorough site characterization is required. The

characterization should yield valuable information such as:

• Nature and extent of contamination defined

• Geochemical data such as pH, temperature, dissolved oxygen, nitrate, sulfate, methane, total
organic carbon, and iron

• Hydrogeological data, including groundwater flow gradients, preferential flow paths, and data on
the interaction between groundwater and surface water.

• Location of potential receptors: groundwater welIs, surface water discharge points, underground
utilities and possible preferential pathways

• Site reuse plans

• Risk assessments

• Potential groundwater beneficial reuse

Once an area has been thoroughly characterized to determine if the right ingredients are present for

natural attenuation, an MNA program can be designed and implemented.

There are generally three lines of evidence that are used to support natural attenuation as a remedy:

• Historical documentation of a decreasing, or stable, plume contaminant concentrations (in
conjunction with hydrogeological information)

• Chemical analysis to determine if degradation is occurring, if there is a sufficient supply of
nutrients and other compounds to continue the process, and to what degree degradation is
responsible for decreased contaminant concentrations.

• Microcosm studies to demonstrate that bacteria at the site do indeed destroy the contaminants by
extracting bacteria from the site and a determination of degradation rates.

The best evidence that natural attenuation is occurring is usualIy statistical stabilization or loss of

contamination of mass over time. Documenting biogeochemical changes prove a favorable environment

for biodegradation exists, and microcosm studies simulate field conditions to evaluate effectiveness.

As part of documenting a decreasing or stable plume, a "zero line", or down-gradient leading edge of the

plume is usualIy established. While Hydropunch™ sampling can be used to gain valuable plume

information, monitoring wells are usualIy used to monitor plume movement. Monitoring wells are placed
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MNA Description

to encircle the affected area, and a specially designed groundwater sampling and analysis program is

usually implemented.

Proper implementation of an MNA program should involve collection of not only chemical data from

monitoring wells, but also collection of biogeochemical data and trend analysis. Biogeochemical trends

can be monitored by analyzing for parameters such as dissolved oxygen, redox potential, pH, temperature,

conductivity, alkalinity, nitrate, sulfate, ferrous iron, carbon dioxide, methane, chloride, and others.

Other factors to consider during consideration of an MNA program are:

• The relative timeframe restoration

• Any long-term detrimental impacts on natural resources,

• The reliability of monitoring and institutional controls over long time periods

• Funding for monitoring and performance evaluation over the time period required for
remediation.

Conclusion

In most cases, significant decreases in contaminant mass and concentrations, coupled with appropriate

biogeochemical trends, will be sufficient to verify that natural biodegradation is occurring. Laboratory

confirmation of microbial activity can also be performed to assist the evaluation. Laboratory

confirmation can vary from enumerating the microbial population to performing detailed microcosm

studies.

An MNA program must be monitored over a long-term period to demonstrate that contaminant

concentrations continue to decrease to insure no health threat is created. USEPA also recommends

monitoring potentially toxic byproducts of biodegradation, lateral and vertical plume expansion,

inhibiting effects on downstream receptors, and all hydrogeological, geochemical, or microbiological

parameters that share the effectiveness of natural attenuation. Frequent sampling over long periods of

time, even after cleanup goals are met, leads to a more reliable conclusion that the plume is stable.
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Appendix G
Biosparging Description
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APPENDIX G - BIOSPARGING DESCRIPTION

Biosparging Technology Description

Biosparging is an in situ remediation technology that utilizes indigenous microorganisms to biodegrade

organic constituents in the saturated zone. Biosparging involves the controlled injection of a flow of air

(or oxygen) and nutrients (if needed) into the saturated zone to enhance the biological activity of the

indigenous microorganisms. Biosparging can be used to reduce concentrations of petroleum constituents

that are dissolved in groundwater, adsorbed to soil below the water table, and within the capillary fringe.

As described in the main portion of this report, the primary difference between biosparging and air

sparging is the flow rate of air injected into the subsurface. Biosparging flow rates are usually site

specific, and can range from one to 25 standard cubic feet per minute, per injection well. Airflow is

controlled such that volatile constituents are not released into the atmosphere but are biodegraded in the

groundwater or vadose zone. However, when volatile constituents are present in and around sensitive

receptors, biosparging is often combined with soil vapor extraction to create a negative pressure in the

vadose zone controlling the vapor plume migration. In simple biosparging systems, vapor collection and

treatment may not be required. However, if control of vapors is an issue, then vapor collection or

extraction wells should be included as part of the design.

Some of the primary factors to consider for implementation of a biosparging system are:

• Soil permeability, which affects the rate at which oxygen can be supplied to the
microorganisms in the subsurface

• Nature and extent of contamination

• Biodegradability of contaminants

• Geology and hydrogeology of the site (i.e. depth to groundwater; excess or lack of organic
carbon [too much or too little retards biodegradation])

• Physical site characteristics:

o Presence of nearby confined spaces or underground utilities which may accumulate
volatilized contaminants

o Presence of sensitive receptors

o Surface obstacles

• Geochemical data: DO readings indicate all areas suitable for biosparging

• Performance Criteria (cleanup goals, degradation rates, cleanup time-frame)

In general, biosparging is best applied to sites where:
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Biosparging Description

• There is no free product

• Anaerobic conditions exist (less than 2 mg/L DO)

• Permeability is acceptable (at least greater than IX 10-9 cm2/sec)

• The aquifer is unconfined, so that volatilized gases do not migrate to different areas

• Contaminants include, but are not limited to, mid- to heavy-weight petroleum hydrocarbons

• Contaminants are not considered recalcitrant to biodegradation and are aerobically
biodegradable

• Shorter, economical cleanup timeframes are desired

All of these requirements are met for the Site.

An additional resource which can be used when considering a biosparging system, is a series of

evaluative flowcharts that USEPA developed (USEPA, 1995). The flow charts have been included at the

end of this Appendix and can guide the user through a series of parameters to consider. The first flow

chart directs the user to implement vapor controls if required (for nearby confined subgrade spaces or

sensitive receptors), and stipulates that biosparging cannot be used in the presence of free product.

The second flowchart determines if the parameters listed in the table below are acceptable.

USEPA Biosparge Evaluative Parameters

Biosparge Evaluative Parameter

Permeability is < 10-9 cm2?

Groundwater temperature is between 10° C and 45° C?

Subsurface pH levels are between 6 and 8?

Heterotrophic bacterial population density is > 1,000
CFU/gram?

Dissolved iron concentrations < 10 mglL?

Applicability to
Investigation Area

Yes

Yes

Yes

Not analyzed to date;
assumed acceptable

Some data points are below
10 mglL

The second USEPA flow chart also evaluates vapor pressures, boiling points, and Henry's Law Constants

of the contaminants to determine if they have the potential to volatilize, and if vapor controls are

necessary.

The final flowchart provides an overview of the evaluation process for the system design and step-by-step

cross-references for development of the operation and monitoring plans that will be used throughout the

duration of operation.
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Biosparging Description

Applying the USEPA flow chart parameters listed above, it is apparent that biosparging is a viable

alternative for the Site, and that vapor controls will be necessary to address possible benzene

volatilization. Volatilization of benzene within Biosparging Zone I (Alameda Point Site 25) is of special

concern due to the residential housing currently in place.

A biosparging system is considered viable for the Site because:

• Soils at the site have medium to good permeability

• Benzene and naphthalene are both biodegradable

• Depth to groundwater is not too shallow (shallow defined as less than 5 feet bgs), but tends to
vary seasonally

• There are anaerobic conditions at depth and within plume centers

• Natural degradation is already occurring and will be expedited by biosparging

• Temperature, pH, and other groundwater geochemical parameters appear to be within
acceptable limits

There are some surface obstacles at the Site, but a biosparging system can be specially designed to

account for them. The presence of the asphalt cap in Alameda Annex IR-02 will also assist in collection

of any vapors from the treatment area.

After evaluating the initial parameters to see if biosparging will be effective at a site, a pilot study is

typically required to fine-tune the system design. A pilot study is recommended primarily due to the

usual lack of correlation between theoretical designs and actual field performance. Pilot studies usually

has the following components:

Biosparge Pilot Study Components

Biosparge Pilot Study Component

Laboratory Microbial Screening

Laboratory Biodegradation Study

Field tests to derive a more accurate
understanding of site lithology

Field tests to determine sparging air flow
rates and air pressures

Comment

This has not been performed to date, however,
degradation rates indicate that sufficient
microbial populations are present at the site.

This also has not been performed to date, but is
recommended to more accurately estimate time
required for cleanup.

CPT testing can be performed to identify areas
with higher permeabilities, and therefore higher
biosparging effectiveness.

Flow rates to grouped sparge wells, or
individual sparge wells can be adjusted
throughout the project to maximize
contaminant degradation.

\
/
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Biosparging Description

Biosparge Pilot Study Components (continued)

.. ,

Biosparge Pilot Study Component

Field tests to determine the sparge well
radius of influence (also referred to as the
bubble radius)

Field tests to establish baseline conditions
(oxygen, contaminant concentrations, CO2,

etc)

Evaluation of site-specific construction
limitations

Comment

Field tests for this parameter are especially
applicable to the investigation area which has
known areas of heterogeneity.

Baseline conditions are very location-specific
at the site and should carefully be established
and evaluated.

On-site houses and utility lines will require
special design consideration.

After a pilot study has been performed to fine-tune system design, the individual components of a

biosparging system can be specified. The components of a typical system will include:

Biosparging Components:

• Air compressor (typically oil-less) capable of constant operation

• Air injection wells (similar in construction to monitoring wells)

• System controls, such as shutoff valves, pressure regulators and gauges, pressure relief
valves, and airflow meters

• Sampling ports, compressor intake particulate filter, remote access hardware/software
(optional)

• Soil-gas monitoring probes

• Piping and hoses to interconnect wells, compressor, and system components

• Enclosed area to house system components

For purposes of this investigation, a pilot study has been included within the costs for implementation of a

biosparging system. Pilot tests are usually implemented in areas such as plume centers, which is the

primary area of treatment for this investigation. It is therefore possible that a pilot study for the Site could

be modified in the field and converted to the final treatment system.

There are also certain design variations which can be used for a biosparge system. One is the orientation

or design of the injection well. Horizontal wells can be constructed for situations where groundwater is

very shallow (less than five feet bgs), or where plume areas are rather large. However, there are also

added constructability issues which accompany horizontal weIl construction. Trenching to instaIl

horizontal weIls exposes workers to the contamination they are attempting to remove. Horizontal drilling

costs are considerably more than typical vertical drilling and installation costs. Horizontal wells can be

effective though in situations such as a cut-off wall, which stops plume migration.
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Biosparging Description

There are other variations possible for both injection and extraction wells (USEPA, 1995). Grouping or

nesting of wells can be done, with a closer grouping implemented in areas with higher contamination.

For purposes of this investigation, some amount of grouping has been assumed; however, the impact on

cost is not significant enough to define a specific grouping design. Instead, conservative costs have been

included to allow for various design adjustments.

Prior to bringing a biosparging system to fully operational, a baseline monitoring phase and "system

shakedown" are usually required. The baseline monitoring phase should record groundwater levels in

nearby wells, baseline contaminant concentrations, initial soil-gas concentrations, and other parameters

which can later be used to evaluate system performance.

After baseline monitoring has been performed, the system can be initiated with a "shakedown" phase, to

identify and correct installation and construction weaknesses. Once the shakedown (which can last up to

two weeks) has been performed, a preliminary operation phase can be performed during which the

various fluid transport mechanisms are allowed to reach equilibrium. During both the shakedown and

preliminary operation phases it is recommended that the vapor extraction components be tested first,

followed by gradual startup of air injection. The gradual air injection startup is recommended based on

case studies have shown that high initial injection pressures develop preferential pathways within the

aquifer, which remain in place. For both the shakedown and startup phases, appropriate plans are

recommended to document procedures, and subsequently performance.

After gradual startup, and system fine-tuning, operations may continue on a continuous basis, or injection

may be pulsed, or cycled, which has been shown to increase contaminant removal efficiencies (Fields, et

aI, 2002). Pulsing (performed on air sparging systems more than biosparging systems) is the cessation of

air injection anywhere from a half an hour to 24 hours, and has been shown to increase petroleum

hydrocarbon removal rates by as much as 30 percent. Pulsing increases mixing and the sparging zone of

influence, and also reduces energy usage. Cycling, which may last more than a few days, also increases

system performance, and helps to minimize any groundwater mounding that may occur due to air

saturation of the aquifer. Cycling also helps to avoid rebound of contaminant concentrations, which can

cause unforeseen project costs and elongated cleanup times.

Once a biosparging system has been designed and fine tuned, the total time required for contaminant

remediation typically lasts from six months to two years, depending on the contaminants present at the

site. For the present investigation, a cleanup timeframe of two years has been assumed, to provide

maximum destruction efficiency of naphthalene. The cleanup goals selected for the project are the

Federal MeL for benzene, and a USEPA Health Advisory for naphthalene. These goals were used

because the risk assessment has shown that current risks from the site are within USEPAs acceptable risk

management range (l0-4 to 10-6
), provided shallow groundwater is not used as a potable water supply.

Remediating groundwater to below the cleanup goals would permanently eliminate any possibility for

completion of the drinking water pathway resulting and avoid unacceptable risks to human health.
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Biosparging Description

Biosparging Case Studies:

Biosparging of Contaminated Groundwater at the T-Dock Site, South Prudence Bay Island Park,

Portsmouth, Rhode Island

Operation Time: February I998-February 2000

Contaminants of Concern: Organic Compounds (BTEX)

Maximum detected concentrations:

• Benzene at 2,050 llg/L

• Toluene at 7,830 llglL

• Ethylbenzene at 3,470 IlglL

• Xylene at 11,000 IlglL

Description: South Prudence Bay Island park is located in Portsmouth, Rhode Island and is used mainly

for public recreation. The T-dock site is located on a two-acre parcel of the park, and is directly adjacent

to the Narragansett Bay. In between 1940 and 1985, the T-dock site was used mainly for fuel storage and

distribution operations. In 1985 and 1992, removal of one 10,000-gallon gasoline underground storage

tank (UST) and the associated fuel distribution pipeline system occurred on site. Subsequent

investigations determined that groundwater contamination existed within the former locations of the UST

and fuel pipeline system, with BTEX compounds being the main constituents of concern.

In 1996 and 1997, pilot tests were conducted in a small section of the T-dock site, including the

installation of one sparge well, one SVE well, and six groundwater monitoring wells. The first test was

performed to evaluate the expected performance of the combination of SVE and sparging. Results of the

first test indicated that the SVE well had a limited area of influence. A second test was performed to

determine if a low-flow sparging system without SVE could be operated at the site to treat BTEX in

groundwater, while not exceeding Rhode Island state air emission standards. Following the second test, it

was discovered that a system operated with pulsed air injection, at a rate of 1 cubic foot per minute (cfm)

for twenty minutes out of every hour, would meet the requirements set for the project.

The biosparging system was constructed in 1997 and 1998, including a total of twenty-two sparge wells

and thirteen groundwater-monitoring wells. Ten of the thirteen monitoring wells consisted of five nests

of two wells each, one screened at a shallow depth and one screened at a deeper depth. Atmospheric air

was delivered to the wells via a compressor, blower, and distribution manifold. After it was determined

that air emission standards would not be violated by increasing air flow to the sparging system, air flow

rates were modified as necessary to address differing areas of contamination. Air flow rates to the system

varied from 0.2 to 9.5 cfm during the project.
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Biosparging Description

Quarterly sampling results throughout the duration of operation indicated that BTEX compounds were

being treated to achieve remediation goals. Overall, the system worked effectively to treat contaminated

groundwater to acceptable results and state air emission requirements were met throughout the operation

of the treatment system. Treatment was completed in 1999 and the system was shutdown in 2000.

Cost: $280,946

Biosparging at the Myrtle Beach Air Force Base (MOGAS) Site, Myrtle Beach, South Carolina

Operation Time: June 1998 to 1999

;
./

)

Contaminants of Concern: Organic Compounds (BTEX)

• BTEX (Soil Gas) at 2,000-4,000 mg/kg (total)

• TPH (Soil Gas) at 100,000-180,000 mg/kg (total)

• BTEX (Groundwater) up to 47,300 IlglL

• Naphthalene (Groundwater) up to 760 IlglL

Description: The MOGAS site was the location of the former motor pool, which provided fueling and

repair services for motor vehicles on the base in Myrtle Beach, South Carolina. Four 5,000-gallon USTs

were used to store gasoline and diesel fuel. Following individual occurrences of fuel sheens within site

drainage areas in the 1980s, sub-surface investigations were conducted and found that site soils were

saturated with fuel and free product existed at the surface of site groundwater. Removal of the leaking

USTs and associated fuel delivery lines ensued in April 1993. During excavation activities, large

quantities of contaminated soils were encountered; the majority of these soils remained in place.

Subsequent soil sampling, performed in 1995, indicated the presence of a residual product smear zone

extending from the former UST locations to the edge of the nearby drainage ditch, which constitutes a

groundwater discharge point. Free product was not encountered during the 1995 investigations.

An SVE pilot test was initiated in October 1995 and run over a 3-month period to evaluate the feasibility

of removing VOCs and reducing contaminant mass in the source area utilizing this technology. Results

indicated that a significant amount of oxygen utilization was observed in the site soils, indicating a very

active microbial population capable of degrading fuel residuals.

Based upon the pilot test findings and the presence of significant soil contamination below the water

table, installation of a biosparging system was recommended to remediate the residual contamination.

Following a 41-day biosparging pilot test in early 1998, a full-scale operation was installed and became

operational in June 1998. The system included 40 small-diameter sparging points screened approximately

5-7 feet below the water table.
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Biosparging Description

Results:Analytical results for the soil samples collected from 1988 to 1995 indicated the presence of

significant contamination. Soil sampling has not occurred since the inception of the biosparging system;

however, the degree to which soil contamination has been remediated can be gauged using the following

soil gas and groundwater quality data that has been collected post system start-up:

MOGAS Analytical Data Summary (as of 1999)

Soil Gas Data

Location
Date Sampled:

Benzene Toluene Ethylbenzene Xylene TPH
ID

(pre-biosparge)
(ppm) (ppm) (ppm) (ppm) (ppm)

(post-biosparge)

Vent 01
(Sept/Oct-95) 1,300 910 62 120 180,000

(Oct-99) 1.1 4.4 1.2 8.6 75

Vent 02
(Sept/Oct-95) 1,300 2,000 200 410 100,000

(Oct-99) 64 72 1.8 5.5 1,500

Groundwater Data

Location
Date Sampled:

Benzene Toluene Ethylbenzene Xylene Naphthalene
ID

(pre-biosparge)
(~g/L) (~g/L) (~g/L) (~g/L) (~g/L)

(post-biosparge)

MW- (Jan-95) 5,430 23,400 2,430 10,843 510 (Oct-97)
112 (Aug-99) 8.3 25 23 104 150

MW- (Aug-95) 3,000 2,100 200 860 150 (Oct-97)
113 (Aug-99) 1.4 1 0.54 2 0.56

(Aug-95) 63 14 22 27
760 (Oct.-

MW-04 98)
(Aug-99) 3 1 1 2

1

MOC-7
(Aug-95) 40 8.3 2.5 8.2 1(Oct.-98)
(Aug-99) 12 I 2.5 2 1

MOC-5
(Jan-95) 4,850 6,800 912 3,540
(Oct-98) 25 0.27 2 1.75

NA

In summary, the combination of sandy homogeneous soils, shallow depth to groundwater, and closely

spaced sparging points, throughout the main source area, has contributed to the success of this specific

biosparging system. Groundwater quality results for this site strongly indicate that where a significant

smear zone exists below the water table, closely spaced biosparging points may be more effective than

bioventing or SVE at remediating BTEX and naphthalene concentrations in submerged soils and

groundwater.

Cost: Not available

Biosparging at a Former Gas Manufacturing Site, Northern England (UK)
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Operation Time: July 1999- November 2000

Biosparging Description

)

Contaminants of Concern: Organic Compounds (BTEX, Naphthalene)

• Benzene up to approximately 2,200 IJglL

• Naphthalene up to approximately 9 mglL

Description: In 1999, a program of voluntary remediation was initiated at a former gas-manufacturing

site located in Northern England. The primary objective was to reduce the site owner's risk of incurring

liabilities as a result of historic groundwater contamination. Storage tanks, gas-holder bases, and other

sources of contamination had already been removed from the site during decommissioning activities in

the 1960s. The remediation program was designed for and focused on treating residual BTEX, phenols,

and PAHs, within a shallow sand aquifer beneath the site, to avoid plume migration beyond site

boundaries.

With no immediate plans to sell or redevelop the land, the owner had more than enough time to screen

and choose the appropriate remediation technology. Two biosparging pilot tests confirmed that the

technology would generate a significant reduction in hydrocarbon contamination and that aquifer

materials contained sufficient amounts of aerobic bacteria to support biodegrading of contaminants.

Once selected, the full-scale treatment system incorporated 22 air injection points forming an "aeration

curtain" within the site boundaries, with groundwater monitoring wells strategically placed in and around

the treatment area. The sparging system was operated in conjunction with SVE to collect any volatile

hydrocarbons given off during the treatment.

Results: Upon commencement of the system, dissolved oxygen concentrations within the treatment zone

increased rapidly. Following the conclusion of injection activities, the dissolved oxygen levels gradually

decreased in response to the increase in biodegradation processes. Over a period of approximately one

year and six months, the biosparging/SVE combination system achieved the remedial targets. Overall,

reductions in TPH concentrations lagged behind reductions in BTEX. The lagging noted in the study was

thought to have been due to the two separate removal processes within biosparging. The initial removal

process was likely to have been volatilization, followed by biodegradation, which becomes effective after

a short delay.

The following key benefits were discovered upon completion of this study:

• The use of biosparging resulted in significant cost savings compared with physical treatment
options,

• The application was economical on labor and energy,

• The system required little maintenance,
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Biosparging Description

• The system caused minimal impact on workers and the environment,

• The system performance was monitored via a telemetry system, enabling the site to be left
unattended.

Conducting pilot-scale field trials prior to any type of system implementation is necessary to increase

confidence in the design and operation of the full-scale treatment system and to aid in achieving the

above-listed benefits, while attaining set project remedial goals.

Cost: Not available

Biosparging Technology Conclusion:

In cases where a significant amount of residual fuel contamination is present below the average water

table, the potential effectiveness of biosparging should be assessed, as shown in the above case studies.

Biosparging is most effective in sandy (permeable), homogeneous soils that do not promote channeling of

injected air (see Figure 0-1).

The results obtained within the previous site examples indicate that biosparging can cause rapid decreases

in dissolved contaminant (BTEX, naphthalene) concentrations if the proper subsurface conditions and

design specifications are present. Air injection wells should be as closely spaced as possible throughout

the source area(s) to achieve the maximum effects. In addition, biosparging is most effective at sites

where dissolved contaminant concentrations decrease rapidly with depth, making air injection within the

top 10 feet of the saturated zone feasible. The potential effectiveness of biosparging can be greatly

diminished if chosen for sites with stratigraphic variability, such as non-uniform permeability distribution

that creates preferential pathways for channeled air flow. While air sparging removes constituents

primarily through volatilization, using higher air flow injection rates, biosparging promotes remediation

by biodegradation with a lower degree of volatilization. In essence, the effectiveness of biosparging

depends primarily upon two factors: the permeability of the soil and the biodegradability of the petroleum

constituents in question.

With biosparging, the goal is to reduce the volatilization rate to a level where an SVE system is not

necessary, with the hope that the resulting air injection rate is capable of maintaining a well-oxygenated

treatment zone and a sufficient aerobic biodegradation rate.

Biosparging can also be combined with SVE for additional vapor control. When biosparging is combined

with SVE, the vapor extraction system creates a negative pressure in the vadose zone through a series of

extraction wells that control the vapor plume from migrating off-site. When including SVE into the

biosparging system design, the following components and information will be necessary to facilitate the

proper design specifications: vapor pretreatment design, vapor treatment system selection, and blower

specification. Figure 0-2 shows the typical components of a biosparging system with vapor controls.

P;\2(X12 Pwj.:cls\22-052 RJ FS Alameda Point\Rcpon Tcxt\Drafi Final Suhmittal, 2(X14\Arrcndiccs\Appcndix G Biospargc DCSlTiplion\Appcndix G.doc

0-10



Biosparging Description

Initial Screening For Biosparging Effectiveness

EffecttveIneffective

10-H

Clay

Penneability

Moderate to Minimal
Effectiveness

Intrinsic Permeability, k (cm 2 )

10-12 10-10 10-8

Glacial TIll

Silt, Loess

Silty Sand

10-' 10" 10-2

less Effective

Lube Oils

Clean Sand

Product Composition

Fuel Oils

Dtesel

Kerosene

Gravet

More Effective

Gasoline

Note:

All petroleum products listed are amenable
for the blovenUng remediation alternattve.

Figure G-l: Initial Screening for Biosparging Effectiveness

Overall, the potential to encounter limiting factors, which may severely reduce the effectiveness of

biosparging, highlight the need for careful and thorough site characterization prior to the selection and

implemcntation ofthc remedial approach. Biosparging should not bc considered ifthc following site

conditions exist;

• Free product is present,

• Nearby basements, sewers, or other subsurface confined spaces that arc presenl at the site
(potentially dangerous constituent vapor migration in sensiti vc areas can bc controlled by
adding an SVE component to the selected biosparging system.),

• Contaminated groundwater is located in a confined aquifer system.

When used appropriately, biosparging can be an efficiellt and simple remedial tool for reducing mid- and

Ii gill-weight pctroleum residuals at a given site. Simply by injecting pressurized air at a reduced rate
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Biosparging Description

below the water table, biosparging quickly increases the mixing in the saturated zone and thereby

increases the contact between the soil and groundwater. The ease and low cost of installing small

diameter air injection points allow for considerable flexibility in the design and construction of the

system.

Schematic Of Biosparging System Used With Vapor Extraction
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Slotted Vertical ,,~
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(Typica) _______
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Nutrtent \ PI \ I

I __1J Pump ....) _... I
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Figure G-2: Biosparge System Schematic (with SVE)
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Biosparging Evaluation Process Flow Chart
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Exhibit V111·3
Blosparglng Evaluation Process Flow Chart

VIII·5
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Exhibit V111·3
Blosparglng Evaluation Process Flow Chart
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•
•Request
additional

Information
on long-term

O&M.

•

Request
additional

information
on startup

procedures and
monitoring.

Request
additional

information
on remedial

progress
monitoring.

t,_,__......_---'"

NO

NO

The biosparglng system
is likely to be effective.
The design and O&M
plans are complete.

YES

Review the O&M
plan for the proposed

biosparglng system for
the following:

• Start-Up Operations Plan
• Long-Term Operations &

Monitoring Ptan
• Remedial Progress

Monitoring Plan

i
i,
'. '--.:::::_-..--._.---,....../--;"""

Blosparglng
system

design Is
incomplete.

Request
additional

Information.

r.

NO

NO

The blosparging system
design Is complete and
Its elements are within
appropriate ranges.

Proceed to O&M
evaluation.

Review the conceptual
process flow design & Identify

the system components

• Sparging Well Orientation.
Placement, and Construction

• Manifold Piping
• Sparglng Compressor
• Monitoring & Control Equipment
• Vapor Extraction System (Optional)

i Determine the design elements
based on pilot study results

• Bubble Radius
• Sparging Air Aow Rate
• Sparging Air Pressure
• Nutrient Formulation and Delivery Rate
• Initial Temperature. Concentrations of O2

and CO2. and Constituent Concentrations
• Required Final Dissolved Concentrations
• Required Cleanup lime
• Saturated Zone Volume to be Treated
• Discharge Limits and Monitoring

Requirements
• Site Construction Umitations
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Appendix H
Remedial Alternative Cost Estimates
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APPENDIX H - REMEDIAL ALTERNATIVE COST ESTIMATES

The following cost estimates have been prepared in accordance with EPA guidance for
developing and documenting Feasibility Study Cost Estimates (EPA, 2000). The estimates for
Alternatives 2 through 6 consist of three components: the cost summary, cash flow summary,
and cost estimate assumptions. The cost and cash flow summaries are provided in tables at the
end of this appendix. Cost estimate assumptions are summarized below.

ALTERNATIVE 2 - MONITORED NATURAL ATTENUATION WITH
INSTITUTIONAL CONTROLS

The remedy requires developing a program to evaluate the success of contaminant reduction in
groundwater via natural attenuation. This program requires a direct capital investment to
establish the monitoring network and collect baseline contamination attenuation information.
Once the monitoring components are in place, it is anticipated that post closure monitoring will
continue for 50 years. A complete description of the alternative is provided in Section 9 and a
summary of the remedial technology is included in Appendix F.

In all cases, cost estimates were prepared using year 2004 dollars as the basis. Annual operation
and maintenance costs have been provided for this 50-year period. Based on the National
Contingency Plan (NCP) and EPA guidance, constant dollar costs projected into the future should
be discounted to present value costs. For Federal facilities being cleaned up under Superfund
authority, the real discount rates to be used are found in current Office of Management and
Budget (OMB) directives (EPA, 2000). OMB Circular A-94 guidance specified real discount rate
to be used for a 50-year federal project at 3.5 percent (OMB, 2004).

COST ESTIMATE ASSUMPTIONS - DIRECT COSTS

Line Item 1- Develop Work Plans
• It will be necessary to collect additional data to define natural attenuation processes occurring

in groundwater at the site.
• Nine (9) additional monitoring wells will be required along with II existing wells.
• Health and Safety Plan, Sampling and Analysis Plan, Waste Management Plan, Data

Validation/Data Reporting Plan, and Quality Assurance Project Plan will be needed for data
collection efforts.

• Since natural attenuation groundwater monitoring is now ongoing, development of above
referenced plans is assumed to require minimal additional effort and the bulk of submittals
will be obtained from existing project documents.

Line Item 2 - Install Additional Wells
• Nine (9) additional monitoring wells will be required to complete the 20 well monitoring

network assumed to be adequate for establishing criteria and ongoing monitoring.
• Assumed well specifications: Total depth approximately 20-feet, 2-inch diameter PVC

casing, 5-foot well screen at depth 15-20 feet below ground surface (bgs), static water level 6
10 feet bgs.
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Line Item 3 - MNA Sampling Evaluation
• Perfonn groundwater sampling and analysis to develop adequate understanding of site

conditions and ongoing natural attenuation (Cost Estimate Assumed 1 Year of Data
Co11ection with 20 we11 monitoring network).

• Work involves evaluating monitoring data to more accurately identify/define natural
attenuation processes occurring at the site, and establishing sensitivity parameters to
adequately represent attenuation.

• Develop hypotheses for natural attenuation processes.

Line Item 4 - Develop Natural Attenuation Model
• Test hypotheses developed in #3
• Develop groundwater model to accurately reflect attenuation previously monitored on site

(model calibration).
• Work backward from present using historical data to further identify/delineate potential

contaminant sources or source areas.

Line Item 5 - Develop Post-Closure Monitoring Program
• Assume 20-we11 monitoring program is adequate for future monitoring.
• Cost analysis assumed that monitoring will begin with 5-year program at same frequency and

using same analytes as program used to establish natural attenuation criteria. Any required
modifications to locations, frequencies, or parameters wi11 be detennined during this Task.

Line Item 6 - Develop Land Use Controls Implementation Plan
• Establish a groundwater exclusion area. Costs include administrative and legal procedures to

implement this control.
• Costs also include establishing property deed restrictions.

INDIRECT COSTS

Line Item 1- Project Management/Administration
• Costs for project management and administration are assumed to be 15% of Direct Costs

Line Item 2 - Legal, License, and Permits
• Costs for legal work, licenses and we11 installation/construction pennits are assumed to be 1%

of Direct Costs

Operations and Maintenance (O&M) COSTS

Line Item 1 - Maintain Institutional Controls
• It wi11 be necessary to provide funding to local government to maintain the groundwater

exclusion zone until natura11y attenuated contaminant levels reach remediation goals. It is
assumed that the boundary will shrink or retract over time as natural attenuation progresses;
however costs for institutional controls (ICs) remain the same regardless of the size of the
exclusion zone.

Line Item 2 - Monitored Natural Attenuation
• It is assumed that for years 0-5, the monitoring network will consist of 20 we11s sampled at

the same frequency and for same analytes as during establishment of criteria.
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• During years 5-10 the monitoring network will include 20 wells sampled at Y2 the frequency
for chemical analyses and attenuation parameters outlined in years 0-5 (i.e. quarterly
monitoring will become semi-annual).

• During years II-50, the monitoring network will include 10 wells sampled at l;2 the frequency
for chemical analyses and attenuation parameters outlined in years 0-5 (i.e. quarterly
monitoring will become semi-annual).

Line Item 3 - Replacement Monitoring Wells
• It is anticipated that it will be necessary to replace wells that get damaged, become non-

functional, or need to be relocated.
• One (I) well will be replaced every three years.
• Two (2) wells will be replaced in year 15
• Four (4) wells will be replaced in year 39

Line Item 4 - Well Abandonment
• As the contaminant plume diminishes in size fewer wells will be required for monitoring, and

wells will be abandoned.
• Well abandonment shall consist of the following: auger out PVC casing and materials filling

the annular space outside the casing.
• Borings will be filled with cement grout
• Well abandonment will be performed concurrently with well replacements so additional

mobilization/demobilization costs are avoided.
• Eleven (II) wells are planned for abandonment in year 20 (includes 10 wells dropped from

the monitoring network and I that is being replaced)
• Two (2) additional wells will be abandoned in year 30.

Line Item 5 - 5 Year Review
• NCP requires 5-year reviews during the post closure care period to determine that the remedy

continues to be effective or if modifications are required.
• Review will be conducted for both IC's and Monitored Natural Attenuation

Contingency
• A contingency fee of 10% is assumed. This contingency is applied to the subtotaled value

that is obtained by combining the total Capital Costs and total O&M Costs.
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ALTERNATIVE 3 - BIOSPARGING WITH MNA AND INSTITUTIONAL
CONTROLS

The remedy requires the injection of air into the saturated zone to increase the biological activity
of in-situ microorganisms, and therefore the contaminant degradation rate, as well as continued
monitoring and institutional controls while the treatment is in progress. The cost for a soil vapor
extraction system (SVE) is included in this cost estimate in the event that injected air creates an
unacceptable exposure risk. This program requires a direct capital investment to establish the
treatment system and monitoring network and to collect baseline contamination attenuation
information. A complete description of the alternative is provided in Section 9.

In all cases, cost estimates were prepared using year 2004 dollars as the basis. Annual operation
and maintenance costs have been provided for a 9-year period, following 2 years of biosparging.
Based on the National NCP and EPA guidance, constant dollar costs projected into the future
should be discounted to present value costs. For Federal facilities being cleaned up under
Superfund authority, the real discount rates to be used are found in current OMB directives
(EPA, 2000). OMB Circular A-94 guidance specified real discount rate to be used for a 9-year
federal project at 2.7 percent (OMB, 2004).

COST ESTIMATE ASSUMPTIONS - DIRECT COSTS

Line Item 1- Pre-Design Investigation
• A Health and Safety Plan, Sampling and Analysis Plan, Waste Management Plan, Data

Validation/Data Reporting Plan, and Quality Assurance Project Plan will be needed for pre
design activities.

• Further delineate extent of groundwater and soil contamination prior to biosparging system
design.

• Perform groundwater sampling and analysis to develop adequate understanding of site
conditions and ongoing natural attenuation (Cost Estimate Assumed I Year of Data
Collection with 20 well monitoring network).

• Collect samples of bacterial activity in the soil, more thoroughly research soil porosity, and
other site characteristics to determine the location and quantity ofbiosparge wells, monitoring
wells, soil-gas monitoring probes, and soil vapor extraction wells.

• Work involves evaluating monitoring data to more accurately identify/define natural
attenuation processes occurring at the site, and establishing sensitivity parameters to
adequately represent attenuation.

• Refine hypotheses for natural attenuation processes.

Line Item 2 - Develop RDIRA, and Land Use Controls Plan
• A Health and Safety Plan, Sampling and Analysis Plan, Waste Management Plan, Data

Validation/Data Reporting Plan, and Quality Assurance Project Plan will be needed for
remedial design activities.

• Develop Remedial Design for biosparging system based on pre-design investigation and
document field implementation procedures.

• Develop Post Closure MNA Program.
o Assume 20-well monitoring program is adequate for future monitoring.
o Cost analysis assumes that monitoring will begin with 5-year program at the same

frequency and using same analytes as program used to establish natural attenuation
criteria. Any required modifications to locations, frequencies, or parameters will be
determined during this Task.
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• Develop Land Use Controls Implementation Plans.
o Establish a groundwater exclusion area. Costs include administrative and legal

procedures to implement this control.
o Costs also include establishing property deed restrictions.

Line Item 3 - Field Work
• Install Additional Monitoring Wells

o Nine (9) additional monitoring wells will be required to complete the 20 well
monitoring network assumed to be adequate for establishing criteria and ongoing
monitoring.

o Assumed well specifications: Total depth approximately 20-feet, 2-inch diameter
PVC casing, 5-foot well screen at depth 15-20 feet below ground surface (bgs), static
water level 6-10 feet bgs.

• Initial Cone Penetration Testing (CPT)
o Cost of initial field event whereby subsurface soil characteristics are determined

when a cone penetrometer, attached to a data acquisition system, is pushed into the
subsurface using a hydraulic ram.

• Laboratory Treatability Studies (Microcosm & Slurry)
o Treatability studies will be used to determine if site conditions demonstrate sufficient

microbial activity in the soil or aquifer material and its ability to degrade the
contaminants of concern.

• Install Soil Gas Monitoring Probes
o Ten (10) additional shallow soil gas monitoring probes will be installed to (along

with five existing deep soil gas probes) monitor hydrocarbons and determine the need
for SVE and measure effectiveness in the treatment zone, respectively.

o Assumed well specifications: JA" tubing, 6" screen, screened area 5 feet bgs
(shallow) or 12-20 feet bgs (deep).

• Install Biosparge Wells
o Fifty (50) biosparge wells will be installed to increase airflow to areas with high

benzene concentrations.
o Rig Mobilization and mileage costs are assumed to be an initial cost occurring one

time only and will not be applied to each biosparge well installation.
o Biosparge well installation will be focused on three designated Treatment Areas.

Treatment Area 1 centered around monitoring well P181-MW47 near Kollmann
Circle measures approximately 2 acres and will require twenty-three (23) biosparge
wells to assist in the reduction of benzene levels within the designated area.
Treatment Area 2 centered around monitoring well EW-2, west of Tinker Avenue,
measuring approximately 1.0 acre will require fifteen (15) biosparge wells to assist in
the reduction of benzene levels within the designated area. Treatment Area 3 centered
near monitoring wells P181-MW45 and M25-01, measuring approximately 1.0 acre
will require twelve (12) biosparge wells to assist in the reduction of benzene levels
within the designated area.

o Assumed well specifications: Total depth approximately 20-feet, 2-inch diameter
schedule 40 PVC casing, 0.02 inch screen slot aperture, screened area 16-20 feet bgs,
spaced on approximately 40-foot centers.
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• Install Biosparge Buildings, Equipment and Controls
o An operations and support building for each location will be required to house the

equipment for the biosparging system, including the air compressors and associated
equipment.

o System equipment and controls will consist of: electrical connection and control
panels, control valves, sample ports, airflow meters, tubing and connections,
trenching and backfill, and oil-less air compressors.

• Install Soil Vapor Extraction Wells
o A total of fifteen (15) soil vapor extraction wells and associated piping will be

installed throughout the biosparging areas as contingency for vadose zone vapor
recovery.

o Assumed well specifications: Total depth approximately IS-feet, 4-inch diameter
schedule 40 PVC casing, 0.01 inch screen slot aperture, screened area 5-10 feet bgs.

• Install Soil Vapor Extraction Equipment and Controls
o The operations and support buildings will also house the soil vapor extraction

blowers, electrical equipment, control panels, water knockout vessels, and Granular
Activated Carbon (GAC) vapor-phase treatment vessels.

o Two (2) GAC units will be used for each treatment area. The cost for GAC includes
three (3) scheduled replacements of the filtration units for each treatment area.

• Prepare Construction Completion Report
o Preparation of a construction completion report for the regulatory agencies will be

required after installation of remedial systems.

INDIRECT COSTS

Line Item 1- Project Management/Administration
• Costs for project management and administration are assumed to be 15% of Direct Costs

Line Item 2 - Legal, License, and Permits
• Costs for legal work, licenses and well installation/construction pennits are assumed to be 1%

of Direct Costs

O&MCOSTS

Line Item 1 - Maintain Institutional Controls
• It will be necessary to provide funding to local government to maintain the groundwater

exclusion zone until naturally attenuated contaminant levels reach remediation goals. It is
assumed that the boundary will shrink or retract over time as natural attenuation progresses;
however costs for ICs remain the same regardless of the size of the exclusion zone.

Line Item 2 - Monitoring & Reporting
• It is assumed that for years 0-2, during active biosparging, the monitoring network will

consist of 20 wells sampled at the same quarterly frequency and for same analytes as during
establishment of criteria.

• During years 3-7 the monitoring network will include 20 wells sampled at a semi-annual
frequency.
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• During years 8-9 the monitoring network will include ten (10) wells sampled at a semi-annual

frequency.
• From year 10 onward, assuming several non-detect readings, the monitoring network will no

longer require sampling.

Line Item 3 - Hydropunch Sampling
• Hydropunch sampling activities will take place on a quarterly basis to more accurately

monitor the effectiveness of the biosparge system.

Line Item 4 - Electricity Charge Rate - Biosparging Air Compressors
• It is necessary for constant operation of the air compressors throughout the duration of active

biosparging. The cost is based upon a projected amount of electricity consumed per month
and the monetary rate charged for consumed energy (per kWh).

Line Item 5 - Biosparging System Maintenance
• For estimating purposes, it is assumed that bi-weekly maintenance visits will be required

throughout the duration of active biosparging. The cost is based upon a single field technician
making a combined total of two days per month for the entire biosparging network.

Line Item 6 - Electricity Charge Rate - SVE Vacuum Blowers
• For estimating purposes, it is assumed that constant operation of the vacuum blowers will be

required throughout the duration of active biosparging. The cost is based upon a projected
amount of electricity consumed per month and the monetary rate charged for consumed
energy (per kWh).

Line Item 7 - SVE System Maintenance
• For estimating purposes, it is assumed that bi-weekly maintenance visits will be required

throughout the duration of active biosparging for the SVE system. The cost is based upon a
single field technician making a combined total of two days per month for the entire soil
vapor extraction network.

Line Item 8 - Replacement Monitoring Wells
• It is anticipated that it will be necessary to replace wells that get damaged, become non

functional, or need to be relocated.
• One (I) well will be replaced in each of the years 3, 6 and 9.

Line Item 9 - Well Abandonment
• As the contaminant plume diminishes in size fewer wells will be required for monitoring, and

wells will be abandoned.
• Well abandonment shall consist of the following: auger out PVC casing and materials filling

the annular space outside the casing.
• Borings will be filled with cement grout.
• Well abandonment will be performed concurrently with well replacements so additional

mobilization/demobilization costs are avoided.
• Active biosparging activities are scheduled to take place through the first two years of the

system. Following active biosparging and SVE activities, all fifty (50) biosparge wells, and
fi fteen (15) SVE wells shall be abandoned.

• Ten (10) wells are planned for abandonment in year (as they are dropped from the monitoring
network).
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Line Item 10 - 6 Month Review
• The effectiveness of the system will be reviewed after six months to evaluate the progress.

Findings will indicate that the remedy continues to be effective or whether modifications are
required (e.g., installation of additional biosparge wells, increasing the air injection rate, or
cycling air injection on and off to increase the zone of influence achieved by the system).

Line Item 11 - 5 Year Review
• NCP requires 5-year reviews during the post closure care period to determine that the remedy

continues to be effective or if modifications are required.
• Review will be conducted for the ICs, Monitored Natural Attenuation, and Biosparging

effectiveness.

Contingency
• A contingency fee of 10% is assumed. This contingency is applied to the subtotaled value

that is obtained by combining the total Capital Costs and total O&M Costs.
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ALTERNATIVE 4 - BIOSPARGING WITH NUTRIENT ENHANCEMENT,
MNA, AND INSTITUTIONAL CONTROLS

The remedy requires the addition of injected air into the saturated zone to increase the biological
activity of in-situ microorganisms, and therefore the contaminant degradation rate, as well as
continued monitoring and institutional controls while the treatment is in progress. This
alternative includes the cost for nutrient enhancement during active biosparging operation. In
addition, the cost for a SVE is included in this cost estimate in the event that injected air creates
an unacceptable exposure risk. This program requires a direct capital investment to establish the
treatment system and monitoring network and to collect baseline contamination attenuation
information. A complete description of the alternative is provided in Section 9.

In all cases, cost estimates were prepared using year 2004 dollars as the basis. Annual operation
and maintenance costs have been provided for this 8-year period, following 2 years of
biosparging. Based on the NCP and EPA guidance, constant dollar costs projected into the future
should be discounted to present value costs. For Federal facilities being cleaned up under
Superfund authority, the real discount rates to be used are found in current OMB directives
(EPA, 2000). OMB Circular A-94 guidance specified real discount rate to be used for an 8-year
federal project at 2.6 percent (OMB, 2004).

COST ESTIMATE ASSUMPTIONS - DIRECT COSTS

Line Item 1 - Pre-Design Investigation
• A Health and Safety Plan, Sampling and Analysis Plan, Waste Management Plan, Data

ValidationlData Reporting Plan, and Quality Assurance Project Plan will be needed for pre
design activities.

• Further delineate extent of groundwater and soil contamination prior to biosparging system
design.

• Perform groundwater sampling and analysis to develop adequate understanding of site
conditions and ongoing natural attenuation (Cost Estimate Assumed I Year of Data
Collection with 20 well monitoring network).

• Collect samples of bacterial activity in the soil, more thoroughly research soil porosity, and
other site characteristics to determine the location and quantity of biosparge wells, monitoring
wells, soil-gas monitoring probes, and soil vapor extraction wells.

• Work involves evaluating monitoring data to more accurately identify/define natural
attenuation processes occurring at the site, and establishing sensitivity parameters to
adequately represent attenuation.

• Refine hypotheses for natural attenuation processes.

Line Item 2 - Develop RD/RA, and Land Use Controls Plan
• A Health and Safety Plan, Sampling and Analysis Plan, Waste Management Plan, Data

Validation/Data Reporting Plan, and Quality Assurance Project Plan will be needed for
remedial design activities.

• Develop Remedial Design for biosparging with nutrient enhancement based on pre-design
investigation.

• Develop Post Closure MNA Program.
o Assume 20-well monitoring program is adequate for future monitoring.
o Cost analysis assumes that monitoring will begin with 5-year program at the same

frequency and using same analytes as program used to establish natural attenuation
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criteria. Any required modifications to locations, frequencies, or parameters will be
determined during this Task.

• Develop Land Use Controls Implementation Plans.
o Establish a groundwater exclusion area. Costs include administrative and legal

procedures to implement this control.
o Costs also include establishing property deed restrictions.

Line Item 3 - Field Work
• Install Additional Monitoring Wells

o Nine (9) additional monitoring wells will be required to complete the 20 well
monitoring network assumed to be adequate for establishing criteria and ongoing
monitoring.

o Assumed well specifications: Total depth approximately 20-feet, 2-inch diameter
PVC casing, 5-foot well screen at depth 15-20 feet below ground surface (bgs), static
water level 6-10 feet bgs.

• Initial Cone Penetration Testing (CPT)
o Cost of initial field event whereby subsurface soil characteristics are determined

when a cone penetrometer, attached to a data acquisition system, is pushed into the
subsurface using a hydraulic ram.

• Laboratory Treatability Studies (Microcosm & Slurry)
o Treatability studies will be used to determine if site conditions demonstrate sufficient

microbial activity in the soil or aquifer material and its ability to degrade the
contaminants of concern.

• Install Soil Gas Monitoring Probes
o Ten (10) additional shallow soil gas monitoring probes will be installed to (along

with five existing deep soil gas probes) monitor hydrocarbons and detennine the need
for SVE and measure effectiveness in the treatment zone, respectively.

o Assumed well specifications: IA" tubing, 6" screen, screened area 5 feet bgs
(shallow) or 12-20 feet bgs (deep).

• Install Biosparge Wells
o Fifty (50) biosparge wells will be installed to increase airflow to areas with high

benzene concentrations.
o Rig Mobilization and mileage costs are assumed to be an initial cost occurring one

time only and will not be applied to each biosparge well installation.
o Biosparge well installation will be focused on three designated Treatment Areas.

Treatment Area 1 centered around monitoring well P181-MW47 near Kollmann
Circle measures approximately 2 acres and will require twenty-three (23) biosparge
wells to assist in the reduction of benzene levels within the designated area.
Treatment Area 2 centered around monitoring well EW-2, west of Tinker Avenue,
measuring approximately 1.0 acre will require fifteen (15) biosparge wells to assist in
the reduction of benzene levels within the designated area. Treatment Area 3 centered
near monitoring wells P181-MW45 and M25-0l, measuring approximately 1.0 acre
will require twelve (12) biosparge wells to assist in the reduction of benzene levels
within the designated area.

P:\2002 Projcc\s\22-052 RJ FS Alameda Poinl\Rcpon Texl\Draft Final Suhmittal, 2004\Arrcndiccs\Appcndix II Cost Eslimalc.~\Final ('ost btimutcs\C'o.S\ Estimates ~1aslcr.doc

H-IO

'.
i \

"~'.J



\
)

o Assumed well specifications: Total depth approximately 20-feet, 2-inch diameter
schedule 40 PVC casing, 0.02 inch screen slot aperture, screened area 16-20 feet bgs,
spaced on approximately 40-foot centers.

• Install Biosparge Buildings, Equipment and Controls
o An operations and support building for each location will be required to house the

equipment for the biosparging system, including the air compressors and associated
equipment.

o System equipment and controls will consist of: electrical connection and control
panels, control valves, sample ports, airflow meters, tubing and connections,
trenching and backfill, and oil-less air compressors.

• Install Soil Vapor Extraction Wells
o A total of fifteen (15) soil vapor extraction wells and associated piping will be

installed throughout the biosparging areas as contingency for vadose zone vapor
recovery.

o Assumed well specifications: Total depth approximately IS-feet, 4-inch diameter
schedule 40 PVC casing, 0.01 inch screen slot aperture, screened area 5-10 feet bgs.

• Install Soil Vapor Extraction Equipment and Controls
o The operations and support buildings will also house the soil vapor extraction

blowers, electrical equipment, control panels, water knockout vessels, and GAC
vapor-phase treatment vessels.

o Two (2) GAC units will be used for each treatment area. The cost for GAC includes
three (3) scheduled replacements of the filtration units for each treatment area.

• Prepare Construction Completion Report
o Preparation of a construction completion report for the regulatory agencies will be

required after installation of remedial systems.

INDIRECT COSTS

Line Item 1 - Project Management!Administration
• Costs for project management and administration are assumed to be 15% of Direct Costs.

Line Item 2 - Legal, License, and Permits
• Costs for legal work, licenses and well installation/construction permits are assumed to be 1%

of Direct Costs.

O&MCOSTS

Line Item 1 - Maintain Institutional Controls
• It will be necessary to provide funding to local government to maintain the groundwater

exclusion zone until naturally attenuated contaminant levels reach remediation goals. It is
assumed that the boundary will shrink or retract over time as natural attenuation progresses;
however Ie's costs remain the same regardless of the size of the exclusion zone.
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Line Item 2 - Monitoring & Reporting
• It is assumed that for years 0-2, during active biosparging, the monitoring network will

consist of 20 wells sampled at the same quarterly frequency and for same analytes as during
establishment of criteria.

• During years 3-7 the monitoring network will include 20 wells sampled at a semi-annual
frequency.

• During year 8 the monitoring network will include 10 wells sampled at a semi-annual
frequency.

• From year 9 onward, assuming several non-detect readings, the monitoring network will no
longer require sampling.

Line Item 3 - Hydropunch Sampling
• Hydropunch sampling activities will take place on a quarterly basis to more accurately

monitor the effectiveness of the biosparge system.

Line Item 4 - Electricity Charge Rate - Biosparging Air Compressors
• It is necessary for constant operation of the air compressors throughout the duration of active

biosparging. The cost is based upon a projected amount of electricity consumed per month
and the monetary rate charged for consumed energy (per kWh).

Line Item 5 - Biosparging System Maintenance
• For estimating purposes, it is assumed that bi-weekly maintenance visits will be required

throughout the duration of active biosparging. The cost is based upon a single field technician
making a combined total of two days per month for the entire biosparging network.

Line Item 6 - Electricity Charge Rate - SVE Vacuum Blowers
• For estimating purposes, it is assumed that constant operation of the vacuum blowers will be

required throughout the duration of active biosparging. The cost is based upon a projected
amount of electricity consumed per month and the monetary rate charged for consumed
energy (per kWh).

Line Item 7 - SVE System Maintenance
• For estimating purposes, it is assumed that bi-weekly maintenance visits will be required

throughout the duration of active biosparging for the SVE system. The cost is based upon a
single field technician making a combined total of two days per month for the entire soil
vapor extraction network.

Line Item 8 - Nutrient Enhancement - Material Costs
• For estimating purposes, it is assumed that nutrient enhancement will be administered during

the active biosparging. The cost for nutrient enhancement material is based upon number
biosparging injection points.

Line Item 9 - Nutrient Enhancement - Material Application
• For estimating purposes, it is assumed that bi-weekly maintenance visits will be required

throughout the duration of active biosparging for nutrient enhancement. The cost is based
upon a single field technician making a combined total of two days per month for the entire
biosparging network.
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Line Item 10 - Replacement Monitoring Wells
• It is anticipated that it will be necessary to replace wells that get damaged, become non

functional, or need to be relocated.
• One (I) well will be replaced in each of the years 3, 6 and 8.

Line Item 11 - Well Abandonment
• As the contaminant plume diminishes in size fewer wells will be required for monitoring, and

wells will be abandoned.
• Well abandonment shall consist of the following: auger out PVC casing and materials filling

the annular space outside the casing.
• Borings will be filled with cement grout.
• Well abandonment will be performed concurrently with well replacements so additional

mobilization/demobilization costs are avoided.
• Active biosparging activities are scheduled to take place through the first two years of the

system. Following active biosparging and SVE activities, all fifty (50) biosparge wells, and
fifteen (15) SVE wells shall be abandoned.

• Ten (10) wells are planned for abandonment in year (as they are dropped from the monitoring
network).

Line Item 12 - 6 Month Review
• The effectiveness of the system will be reviewed after six months to evaluate the progress.

Findings will indicate that the remedy continues to be effective or whether modifications are
required (e.g., installation of additional biosparge wells, increasing the air injection rate, or
cycling air injection on and off to increase the zone of influence achieved by the system).

Line Item 13 - 5 Year Review
• NCP requires 5-year reviews during the post closure care period to determine that the remedy

continues to be effective or if modifications are required.
• Review will be conducted for the ICs, Monitored Natural Attenuation, Biosparging, and

Nutrient Enhancement effectiveness.

Contingency
• A contingency fee of 10% is assumed. This contingency is applied to the subtotaled value

that is obtained by combining the total Capital Costs and total O&M Costs.
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ALTERNATIVE 5 - AIR SPARGING WITH MNA AND INSTITUTIONAL
CONTROLS

The remedy requires the injection of air into the saturated zone to volatilize contaminants and
also increase the biological activity of in-situ microorganisms, and therefore the contaminant
degradation rate, as well as continued monitoring and institutional controls while the treatment is
in progress. This remedy requires a concurrent SVE to recover volatilized contaminants which is
included in this cost estimate. This program requires a direct capital investment to establish the
treatment and recovery system and monitoring network and to collect baseline contamination
attenuation information. A complete description of the alternative is provided in Section 9.

In all cases, cost estimates were prepared using year 2004 dollars as the basis. Annual operation
and maintenance costs have been provided for this 8-year period, following 1 year of air sparging.
Based on the NCP and EPA guidance, constant dollar costs projected into the future should be
discounted to present value costs. For Federal facilities being cleaned up under Superfund
authority, the real discount rates to be used are found in current OMB directives (EPA, 2000).
OMB Circular A-94 guidance specified real discount rate to be used for an 8-year federal project
at 2.6 percent (OMB, 2004).

COST ESTIMATE ASSUMPTIONS - DIRECT COSTS

Line Item 1 - Pre-Design Investigation
• A Health and Safety Plan, Sampling and Analysis Plan, Waste Management Plan, Data

ValidationlData Reporting Plan, and Quality Assurance Project Plan will be needed for pre
design activities.

• Further delineate extent of groundwater and soil contamination prior to air sparging system
design.

• Perform groundwater sampling and analysis to develop adequate understanding of site
conditions and ongoing natural attenuation (Cost Estimate Assumed I Year of Data
Collection with 20 well monitoring network).

• Collect samples of the soil to more thoroughly research soil porosity, and other site
characteristics to determine the location and quantity of air sparge wells, monitoring wells,
soil-gas monitoring probes, and soil vapor extraction wells.

• Work involves evaluating monitoring data to more accurately identify/define natural
attenuation processes occurring at the site, and establishing sensitivity parameters to
adequately represent attenuation.

• Refine hypotheses for natural attenuation processes.

Line Item 2 - Develop RDIRA, and Land Use Controls Plan
• A Health and Safety Plan, Sampling and Analysis Plan, Waste Management Plan, Data

ValidationlData Reporting Plan, and Quality Assurance Project Plan will be needed for
remedial design activities.

• Develop Remedial Design for air sparging system based on pre-design investigation and
document field implementation procedures.

• Develop Post Closure MNA Program.
o Assume 20-well monitoring program is adequate for future monitoring.
o Cost analysis assumes that monitoring will begin with 5-year program at the same

frequency and using same analytes as program used to establish natural attenuation
criteria. Any required modifications to locations, frequencies, or parameters will be
determined during this Task.
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• Develop Land Use Controls Implementation Plans
o Establish a groundwater exclusion area. Costs include administrative and legal

procedures to implement this control.
o Costs also include establishing property deed restrictions.

Line Item 3 - Field Work
• Install Additional Monitoring Wells

o Nine (9) additional monitoring wells will be required to complete the 20 well
monitoring network assumed to be adequate for establishing criteria and ongoing
monitoring.

o Assumed well specifications: Total depth approximately 20-feet, 2-inch diameter
PVC casing, 5-foot well screen at depth 15-20 feet below ground surface (bgs), static
water level 6-10 feet bgs.

• Initial Cone Penetration Testing (CPT)
o Cost of initial field event whereby subsurface soil characteristics are determined

when a cone penetrometer, attached to a data acquisition system, is pushed into the
subsurface using a hydraulic ram.

• Laboratory Treatability Studies (Microcosm & Slurry)
o Treatability studies will be used to determine if site conditions demonstrate sufficient

microbial activity in the soil or aquifer material and its ability to assist in the
degradation the contaminants of concern.

• Install Soil Gas Monitoring Probes
o Ten (10) additional shallow soil gas monitoring probes will be installed to (along

with five existing deep soil gas probes) monitor hydrocarbons and determine the need
for SVE and measure effectiveness in the treatment zone, respectively.

o Assumed well specifications: [A" tubing, 6" screen, screened area 5 feet bgs
(shallow) or 12-20 feet bgs (deep).

• Install Air Sparging Wells
o Fifty (50) air sparging wells will be installed to increase airflow to areas with high

benzene concentrations.
o Rig Mobilization and mileage costs are assumed to be an initial cost occurring one

time only and will not be applied to each biosparge well installation.
o Air sparging well installation will be focused on three designated Treatment Areas.

Treatment Area 1 centered around monitoring well P18l-MW47 near Kollmann
Circle measures approximately 2.0 acres and will require twenty-three (23) air
sparging wells to assist in the reduction of benzene levels within the designated area.
Treatment Area 2 centered around monitoring well EW-2, west of Tinker Avenue,
measuring approximately 1.0 acre will require fifteen (15) air sparging wells to assist
in the reduction of benzene levels within the designated area. Treatment Area 3
centered near monitoring wells P181-MW45 and M25-0l, measuring approximately
1.0 acre will require twelve (12) air sparging wells to assist in the reduction of
benzene levels within the designated area.

o Assumed well specifications: Total depth approximately 20-feet, 2-inch diameter
schedule 40 PVC casing, 0.02 inch screen slot aperture, screened area 16-20 feet bgs,
spaced on approximately 40-foot centers.
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• Install Air Sparging Buildings, Equipment and Controls
o An operations and support building for each location will be required to house the

equipment for the air sparging system, including the air compressors and associated
equipment.

o System equipment and controls will consist of: electrical connection and control
panels, control valves, sample ports, airflow meters, tubing and connections,
trenching and backfill, and oil-less air compressors.

• Install Soil Vapor Extraction Wells
o A total of fifteen (15) soil vapor extraction wells and associated piping will be

installed throughout the air sparging areas as contingency for vadose zone vapor
recovery.

o Assumed well specifications: Total depth approximately IS-feet, 4-inch diameter
schedule 40 PVC casing, 0.0 I inch screen slot aperture, screened area 5-10 feet bgs.

• Install Soil Vapor Extraction Equipment and Controls
o The operations and support buildings will also house the soil vapor extraction

blowers, electrical equipment, control panels, water knockout vessels, and GAC
vapor-phase treatment vessels.

o Two (2) GAC units will be used for each treatment area. The cost for GAC includes
three (3) scheduled replacements of the filtration units for each treatment area.

• Prepare Construction Completion Report
o Preparation of a construction completion report for the regulatory agencies will

required after installation of remedial systems.

INDIRECT COSTS

Line Item 1 - Project Management!Administration
• Costs for project management and administration are assumed to be 15% of Direct Costs.

Line Item 2 - Legal, License, and Permits
• Costs for legal work, licenses and well installation/construction permits are assumed to be 1%

of Direct Costs.

O&MCOSTS

Line Item 1 - Maintain Institutional Controls
• It will be necessary to provide funding to local government to maintain the groundwater

exclusion zone until naturally attenuated contaminant levels reach remediation goals. It is
assumed that the boundary will shrink or retract over time as natural attenuation progresses;
however ICs costs remain the same regardless of the size of the exclusion zone.

Line Item 2 - Monitoring & Reporting
• It is assumed that for years 0-1, during acti ve air sparging, the monitoring network will

consist of 20 wells sampled at the same quarterly frequency and for same analytes as during
establishment of criteria.

• During years 2-7 the monitoring network will include 20 wells sampled at a semi-annual
frequency.
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• During year 8 the monitoring network will include 10 wells sampled at a semi-annual
frequency.

• From year 9 onward, assuming several non-detect readings, the monitoring network will no
longer require sampling.

Line Item 3 - Hydropunch Sampling
• Hydropunch sampling activities will take place on a quarterly basis to more accurately

monitor the effectiveness of the air sparge system.

Line Item 4 - Electricity Charge Rate - Air Sparging Air Compressors
• It is necessary for constant operation of the air compressors throughout the duration of active

air sparging. The cost is based upon a projected amount of electricity consumed per month
and the monetary rate charged for consumed energy (per kWh).

Line Item 5 - Air Sparging System Maintenance
• For estimating purposes, it is assumed that bi-weekly maintenance visits will be required

throughout the duration of active air sparging. The cost is based upon a single field technician
making a combined total of two days per month for the entire air sparging network.

Line Item 6 - Electricity Charge Rate - SVE Vacuum Blowers
• Constant operation of the vacuum blowers will be required throughout the duration of active

air sparging. The cost is based upon a projected amount of electricity consumed per month
and the monetary rate charged for consumed energy (per kWh).

Line Item 7 - SVE System Maintenance
• For estimating purposes, it is assumed that bi-weekly maintenance visits will be required

throughout the duration of active air sparging for the SVE system. The cost is based upon a
single field technician making a combined total of two days per month for the entire soil
vapor extraction network.

Line Item 8 - Replacement Monitoring Wells
• It is anticipated that it will be necessary to replace wells that get damaged, become non

functional, or need to be relocated.
• One (I) well will be replaced in each of the years 3, 6 and 8.

Line Item 9 - Well Abandonment
• As the contaminant plume diminishes in size fewer wells will be required for monitoring, and

wells will be abandoned.
• Well abandonment shall consist of the following: auger out PVC casing and materials filling

the annular space outside the casing.
• Borings will be filled with cement grout
• Well abandonment will be performed concurrently with well replacements so additional

mobilization/demobilization costs are avoided.
• Active air sparging activities are scheduled to take place through the first two years of the

system. Following active air sparging and SVE activities, all fifty (50) air sparge wells, and
fifteen (15) SVE wells shall be abandoned.

• Ten (10) wells are planned for abandonment in year (as they are dropped from the monitoring
network)
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Line Item 10 - 6 Month Review
• The effectiveness of the system will be reviewed after six months to evaluate the progress.

Findings will indicate that the remedy continues to be effective or whether modifications are
required (e.g., installation of additional air sparging wells, increasing the air injection rate, or
cycling air injection on and off to increase the zone of influence achieved by the system).

Line Item 11 - 5 Year Review
• NCP requires 5-year reviews during the post closure care period to determine that the remedy

continues to be effective or if modifications are required.
• Review will be conducted for the ICs, Monitored Natural Attenuation, and Air Sparging

effectiveness.

Contingency
• A contingency fee of 10% is assumed. This contingency is applied to the subtotaled value

that is obtained by combining the total Capital Costs and total O&M Costs.
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ALTERNATIVE 6 - GROUNDWATER PUMP & TREAT WITH MNA AND
INSTITUTIONAL CONTROLS

The remedy requires the extraction and treatment of groundwater to reduce contaminant
concentrations, as well as continued monitoring and institutional controls while the treatment is in
progress. For estimating purposes, it is assumed that onsite treatment of the extracted
groundwater will be required throughout the duration of active pumping. The cost for offsite
disposal of the treated groundwater into the sanitary sewer system is also included in this cost
estimate. This program requires a direct capital investment to establish the extraction and
treatment system and monitoring network and to collect baseline contamination attenuation
infonnation. A complete description of the alternative is provided in Section 9.

In all cases, cost estimates were prepared using year 2004 dollars as the basis. Annual operation
and maintenance costs have been provided for this l5-year period, following 8 years of
groundwater extraction. Based on the NCP and EPA guidance, constant dollar costs projected
into the future should be discounted to present value costs. For Federal facilities being cleaned
up under Superfund authority, the real discount rates to be used are found in current OMB
directives (EPA, 2000). OMB Circular A-94 guidance specified real discount rate to be used for
a l5-year federal project at 3.0 percent (OMB, 2004).

COST ESTIMATE ASSUMPTIONS - DIRECT COSTS

Line Item 1 - Pre-Design Investigation
• A Health and Safety Plan, Sampling and Analysis Plan, Waste Management Plan, Data

ValidationJData Reporting Plan, and Quality Assurance Project Plan will be needed for pre
design activities.

• Further delineate extent of groundwater and soil contamination prior to extraction system
design.

• Perform groundwater sampling and analysis to develop adequate understanding of site
conditions and ongoing natural attenuation (Cost Estimate Assumed I Year of Data
Collection with 20 well monitoring network).

• Collect samples of the soil to more thoroughly research soil porosity and other site
characteristics, and perform pump tests on existing wells to determine the location and
quantity of pumping and monitoring wells.

• Work involves evaluating monitoring data to more accurately identify/define natural
attenuation processes occurring at the site, and establishing sensitivity parameters to
adequately represent attenuation.

• Refine hypotheses for natural attenuation processes.

Line Item 2 - Develop RDIRA, and Land Use Controls Plan
• A Health and Safety Plan, Sampling and Analysis Plan, Waste Management Plan, Data

Validation/Data Reporting Plan, and Quality Assurance Project Plan will be needed for
remedial design activities.

• Develop Remedial Design for groundwater extraction and treatment system based on pre
design investigation and document field implementation procedures.

• Develop Post Closure MNA Program.
o Assume 20-well monitoring program is adequate for future monitoring.
o Cost analysis assumes that monitoring will begin with 5-year program at the same

frequency and using same analytes as program used to establish natural attenuation
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criteria. Any required modifications to locations, frequencies, or parameters will be
determined during this Task.

• Develop Land Use Controls Implementation Plans.
o Establish a groundwater exclusion area. Costs include administrative and legal

procedures to implement this control.
o Costs also include establishing property deed restrictions.

Line Item 3 - Field Work
• Install Additional Monitoring Wells

o Nine (9) additional monitoring wells will be required to complete the 20 well
monitoring network assumed to be adequate for establishing criteria and ongoing
monitoring.

o Assumed well specifications: Total depth approximately 20-feet, 2-inch diameter
PVC casing, 5-foot well screen at depth 15-20 feet below ground surface (bgs), static
water level 6-10 feet bgs.

• Initial Cone Penetration Testing (CPT)
o Cost of initial field event whereby subsurface soil characteristics are determined

when a cone penetrometer, attached to a data acquisition system, is pushed into the
subsurface using a hydraulic ram.

• Laboratory Treatability Studies (Microcosm & Slurry)
o Treatability studies will be used to determine if site conditions demonstrate sufficient

microbial activity in the soil or aquifer material and its ability to assist in the
degradation the contaminants of concern.

• Install Groundwater Extraction Wells
o Sixteen (16) extraction wells will be installed to reduce contaminant concentrations.
o Rig Mobilization and Mileage costs are assumed to be an initial cost occurring one

time only and will not be applied to each biosparge well installation.
o Groundwater extraction well installation will be focused on three designated

Treatment Areas. Treatment Area I centered around monitoring well P181-MW47
near Kollmann Circle measures approximately 2.0 acres and will require eight (8)
extraction wells to assist in the reduction of benzene levels within the designated
area. Treatment Area 2 centered around monitoring well EW-2, west of Tinker
Avenue, measuring approximately 1.0 acre will require four (4) extraction wells to
assist in the reduction of benzene levels within the designated area. Treatment Area 3
centered near monitoring wells P 181-MW45 and M25-0l, measuring approximately
1.0 acre will require four (4) extraction wells to assist in the reduction of benzene
levels within the designated area.

o Assumed well specifications: Total depth approximately 30-feet, 6-inch diameter.
schedule 40 PVC casing, 0.02 inch screen slot aperture, screened area 10-25 feet bgs,
spaced on approximately 100-foot centers.

• Install Extraction and Treatment System Buildings, Equipment and Controls
o An operations and support building for each of the three locations will be required to

house the equipment for the pumping and treatment system equipment, including
carbon vessels, air compressors and associated equipment.
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o System equipment and controls will consist of: electrical connection and control
panels, activated carbon canisters, controller-less pneumatic pumps, well boxes,
tubing and connections, trenching and backfill, and oil-less air compressors.

o Each treatment location will also require connection to the existing sanitary sewer
system for disposal of treated groundwater.

• Prepare Construction Completion Report
o Preparation of a construction completion report for the regulatory agencies will

required after installation of remedial systems.

INDIRECT COSTS

Line Item 1- Project Management/Administration
• Costs for project management and administration are assumed to be 15% of Direct Costs.

Line Item 2 - Legal, License, and Permits
• Costs for legal work, licenses and well installation/construction permits are assumed to be 1%

of Direct Costs.

O&MCOSTS

Line Item 1 - Maintain Institutional Controls
• It will be necessary to provide funding to local government to maintain the groundwater

exclusion zone until naturally attenuated contaminant levels reach remediation goals. It is
assumed that the boundary will shrink or retract over time as natural attenuation progresses;
however ICs costs remain the same regardless of the size of the exclusion zone.

Line Item 2 - Monitoring & Reporting
• It is assumed that for years 0-8, during active groundwater pumping, the monitoring network

will consist of 20 wells sampled at the same quarterly frequency and for same analytes as
during establishment of criteria.

• During years 9-12 the monitoring network will include 20 wells sampled at a semi-annual
frequency.

• During years 13-15 the monitoring network will include 10 wells sampled at a semi-annual
frequency.

• From year 15 onward, assuming several non-detect readings, the monitoring network will no
longer require sampling.

Line Item 3 - Electricity Charge Rate - Air Compressors for Pneumatic Pumps
• It is necessary for constant operation of the air compressors during operation of the

pneumatic groundwater pumps. The cost is based upon a projected amount of electricity
consumed per month and the monetary rate charged for consumed energy (per kWh).

Line Item 4 - Treatment and Disposal Costs
• For estimating purposes, it is assumed that activated carbon vessels will require change out at

a rate of once per year for each of the three locations throughout the duration of active
pumping, in addition to sewer disposal fees based on the discharge volumes.
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Line Item 5 - Pumping and Treatment System Maintenance
• For estimating purposes, it is assumed that bi-weekly maintenance visits will be required

throughout the duration of active pumping. The cost is based upon a single field technician
making a combined total of four days per month for the entire pumping network.

Line Item 6 - Replacement Monitoring Wells
• It is anticipated that it will be necessary to replace wells that get damaged, become non

functional, or need to be relocated.
• One (I) well will be replaced in each of the years 3, 6, 9, 12 and 15.

Line Item 7 - Well Abandonment
• As the contaminant plume diminishes in size fewer wells will be required for monitoring, and

wells will be abandoned.
• Well abandonment shall consist of the following: auger out PVC casing and materials filling

the annular space outside the casing.
• Borings will be filled with cement grout.
• Well abandonment will be performed concurrently with well replacements so additional

mobilization/demobilization costs are avoided.
• Active air sparging activities are scheduled to take place through the first two years of the

system. Following active air sparging and SVE activities, all fifty (50) air sparge wells, and
fifteen (15) SVE wells shall be abandoned.

• Ten (10) wells are planned for abandonment in year (as they are dropped from the monitoring
network).

Line Item 8 - 6 Month Review
• The effectiveness of the system will be reviewed after six months to evaluate the progress.

Findings will indicate that the remedy continues to be effective or whether modifications are
required (e.g., installation of additional air sparging wells, increasing the air injection rate, or
cycling air injection on and off to increase the zone of influence achieved by the system).

Line Item 9 - 5 Year Review
• NCP requires 5-year reviews during the post closure care period to determine that the remedy

continues to be effective or if modifications are required.
• Review will be conducted for the ICs, Monitored Natural Attenuation, and Air Sparging

effectiveness.

Contingency
• A contingency fee of 10% is assumed. This contingency is applied to the subtotaled value

that is obtained by combining the total Capital Costs and total O&M Costs.
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Table H·1
Cost Estimate Alternative 2 - Monitored Natural Attenuation

Alameda PointlAlameda Annex Groundwater RIIFS

DIRECT COSTS
Item No. Description Quantity Unit Unit Cost Total Cost

1 Develop Work Plans 1 LS 15,000 15,000.00
2 Install Additional Wells 9 EA 2,100 18,900.00
3 MNA Samplinq Evaluation 1 LS 30,000.00 30,000.0
4 Develop Natural Attenuation Model 1 LS 60,000.00 60,000.0
5 Develop Post Closure MNA Program 1 LS 20,000.00 20,000.0
7 Establish Institutional Controls (LUCIP) 1 LS 50,000 50,000.00

Subtotal: 193,900.00

INDIRECT COSTS
11 Proiect Manaaement & Administration 15% I 29,085.0C
2 Legal and Licenses 1% I 1,939.0C

Capital Costs TOTAL: 224,924.00

0& M COSTS (Annual)
1 Maintain Institutional Controls 1 YR 10,000.00 10,000.00
2 Monitored Natural Attenuation

Year 0-5 1 Annual 124,386.00 124,386.00
Year 6-10 1 Annual 71,377.00 71,377.00

Year 11-50 1 Annual 35,688.50 35,688.50
3 Replacement of Monitorinq Wells

Year 0-50 (YR3-48 1 EA 2,100.00 2,100.00
Year 11-30 (YR15 2 EA 2,100.00 4,200.00
Year 31-50(YR39 4 EA 2,100.00 8,400.00

4 Well Abandonment
Year 6-10 (YR8 11 EA 1,900.00 20,900.00

Year 11-15 (YR13 2 EA 1,900.00 3,800.00
55 Year Review

les (YR 5,10,15,20,25,30,35,40,45,50 1 LS 30,000.00 30,000.00
MNA (YR 5,10,15,20,25,30,35,40,45,50 1 LS 20,000.00 20,000.00

TOTAL O&M Net Present Value (30 Years) $1,798,997.83
Discount Rate 3.5%

Subtotal: $2,023,921.83

10% Contingency 202,392.18

TOTAL PRESENT VALUE COST OF ALTERNATIVE $2,226,314.01
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Table H-2
50-Year Cash Flow Analysis Alternative 2 - Monitored Natural Attenuation

Alameda Point/Alameda Annex Groundwater RI/FS
Well

Year IC's G/W 5-Yr Review Replace Abandon TOTAL
1 $ 10,000.00 $ 124,386.00 $ 134,386.00
2 $ 10,000.00 $ 106,864.00 $ 116,864.00
3 $ 10,000.00 $ 106,864.00 $ 2,100.00 $ 118,964.00
4 $ 10,000.00 $ 106,864.00 $ 116,864.00
5 $ 10,000.00 $ 106,864.00 $ 50,000.00 $ 166,864.00
6 $ 10,000.00 $ 71,377.00 $ 2,100.00 $ 83,477.00
7 $ 10,000.00 $ 71,377.00 $ 81,377.00
8 $ 10,000.00 $ 71,377.00 $ 81,377.00
9 $ 10,000.00 $ 71,377.00 $ 2,100.00 $ 83,477.00

10 $ 10,000.00 $ 71,377.00 $ 50,000.00 $ 20,900.00 $ 152,277.00
11 $ 10,000.00 $ 35,688.50 $ 45,688.50
12 $ 10,000.00 $ 35,688.50 $ 2,100.00 $ 47,788.50
13 $ 10,000.00 $ 35,688.50 $ 45,688.50
14 $ 10,000.00 $ 35,688.50 $ 45,688.50
15 $ 10,000.00 $ 35,688.50 $ 50,000.00 $ 4,200.00 $ 99,888.50
16 $ 10,000.00 $ 35,688.50 $ 45,688.50
17 $ 10,000.00 $ 35,688.50 $ 45,688.50
18 $ 10,000.00 $ 35,688.50 $ 2,100.00 $ 47,788.50
19 $ 10,000.00 $ 35,688.50 $ 45,688.50
20 $ 10,000.00 $ 35,688.50 $ 50,000.00 $ 95,688.50
21 $ 10,000.00 $ 35,688.50 $ 2,100.00 $ 47,788.50
22 $ 10,000.00 $ 35,688.50 $ 45,688.50
23 $ 10,000.00 $ 35,688.50 $ 45,688.50
24 $ 10,000.00 $ 35,688.50 $ 2,100.00 $ 47,788.50
25 $ 10,000.00 $ 35,688.50 $ 50,000.00 $ 95,688.50
26 $ 10,000.00 $ 35,688.50 $ 45,688.50
27 $ 10,000.00 $ 35,688.50 $ 2,100.00 $ 47,788.50
28 $ 10,000.00 $ 35,688.50 $ 45,688.50
29 $ 10,000.00 $ 35,688.50 $ 45,688.50
30 $ 10,000.00 $ 35,688.50 $ 50,000.00 $ 2,100.00 $ 3,800.00 $ 101,588.50
31 $ 10,000.00 $ 35,688.50 $ 45,688.50
32 $ 10,000.00 $ 35,688.50 $ 45,688.50
33 $ 10,000.00 $ 35,688.50 $ 2,100.00 $ 47,788.50
34 $ 10,000.00 $ 35,688.50 $ 45,688.50
35 $ 10,000.00 $ 35,688.50 $ 50,000.00 $ 95,688.50
36 $ 10,000.00 $ 35,688.50 $ 2,100.00 $ 47,788.50
37 $ 10,000.00 $ 35,688.50 $ 45,688.50
38 $ 10,000.00 $ 35,688.50 $ 45,688.50
39 $ 10,000.00 $ 35,688.50 $ 8,400.00 $ 54,088.50
40 $ 10,000.00 $ 35,688.50 $ 50,000.00 $ 95,688.50
41 $ 10,000.00 $ 35,688.50 $ 45,688.50
42 $ 10,000.00 $ 35,688.50 $ 2,100.00 $ 47,788.50
43 $ 10,000.00 $ 35,688.50 $ 45,688.50
44 $ 10,000.00 $ 35,688.50 $ 45,688.50
45 $ 10,000.00 $ 35,688.50 $ 50,000.00 $ 2,100.00 $ 97,788.50
46 $ 10,000.00 $ 35,688.50 $ 45,688.50
47 $ 10,000.00 $ 35,688.50 $ 45,688.50
48 $ 10,000.00 $ 35,688.50 $ 2,100.00 $ 47,788.50
49 $ 10,000.00 $ 35,688.50 $ 45,688.50
50 $ 10,000.00 $ 35,688.50 $ 50,000.00 $ 95,688.50

Subtotals: $ 500,000.00 $ 2,336,267.00 $ 500,000.00 $42,000.00 $ 24,700.00

Total Cash Flow: $ 3,402967.00



Table H-3
Cost Estimate Alternative 3 - Biosparging

with Monitored Natural Attenuation and Institutional Controls
Alameda Point!Alameda Annex Groundwater RI/FS

DIRECT COSTS
Item No. Description Quantitv Unit Unit Cost Total Cost

($) ($)

1 Pre-Desian Investiaation
Develoe Work Plans 1 LS 15,000.00 15,000.00
Additional GW/Soil Contamination Deliniealion 1 LS 60,000.00 60,000.00
MNA Sameling Evaluation 1 LS 30,000.00 30,000.00
Reeortina 1 LS 15,000.00 15,000.00

2 Remedial Desian
Develop Work Plans 1 LS 15,000.00 15,000.00
Develop RD/RA Plans 1 LS 60,000.00 60,000.00
Develop Post Closure MNA Proaram 1 LS 20,000.00 20,000.00
Establish Institutional Controls (LUCIP) 1 LS 50,000.00 50,000.00

3 Remedial Action Field Work
Inslall Additional Monitorinq Wells 9 EA 2,100.00 18,900.00
Initial Cone Penetralion Testinq (CPT) 1 LS 8,000.00 8,000.00
Lab - Microcosm & Slurry Study 3 EA 3,000.00 9,000.00
Install Soil Gas Monitorinq Probes 10 EA 1,500.00 15,000.00
Install Biosearqe Wells 50 EA 2,100.00 105,000.00
Biosearae Equiement & Installation 1 LS 165,250.00 165,250.00
Install SVE Wells 15 EA 2,100.00 31,500.00
SVE Equiement & Installation 1 LS 167,375.00 167,375.00
Construction Comeletion Reeort 1 LS 15,000.00 15,000.00

Subtotal: 800,025.00

INDIRECT COSTS
1 Pro'ect Manaaement & Administration 15% I 120,003.75
2 Leaal, License, Permits 1% I 8,000.25

Capital Costs TOTAL: 928,029.00

o & M COSTS Annual
1 Maintain Institutional Controls Year 0-9 1 Annual 10,000.00 10,000.00
2 Monitoring & Reporting

Year 0-2 1 Annual 124,386.00 124,386.00
Year 3-7 1 Annual 62,193.00 62,193.00
Year 8-9 1 Annual 35,688.50 35,688.50

3 Hvdropunch Samplina
Year 0-2 1 Annual 46,880.00 46,880.00

4 Electricitv Charae Rate - Biosparaina
Year 0-2 active biosearoinq) 1 Annual 19,896.00 19,896.00

5 Maintenance - Biosparaina
Year 0-2 active biosearaina) 1 Annual 48,000.00 48,000.00

6 Electricitv Charae Rate - SVE
Year 0-2 active biosearaina) 3 Annual 29,844.00 89,532.00

7 Maintenance· SVE
Year 0-2 active biosearainal 1 Annual 48,000.00 48,000.00

8 Replacement Monitorina Wells
Years 3, 6 & 9 1 EA 2,100.00 2,100.00

9 Well Abandonment
Year 3 YR2-all biosoaroe 50 EA 1,900.00 95,000.00

Year 3 YR2-all SVE 15 EA 1,900.00 28,500.00
Year 8-9 10 EA 1,900.00 19,000.00

10 6 Month System Review 1 LS 10,000.00 10,000.00
11 5 Year Review

Institutional Controls (YR 5 2 LS 30,000.00 60,000.00
Monitored Natural Attenuation (YR 5 2 LS 20,000.00 40,000.00

TOTAL O&M Net Present Value (9 Years) $1,105,028.71
Discount Rate 2.7%

Subtotal: $2,033,057.71

10% Contingency: $203,305.77

TOTAL PRESENT VALUE COST OF ALTERNATIVE $2,236,363.48
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Table H-4
9-Year Cash Flow Analysis Alternative 3 - Biosparging with MNA and ICs

Alameda Point/Alameda Annex Groundwater RifFS

Well
Year IC's Monitorina Review Hvdropunch O&M Replace Abandon TOTAL

1 $ 10,000,00 $ 124,386,00 $ 10,000.00 $ 46,880.00 $ 72,870.00 $ 264,136.00
2 $ 10,000.00 $ 124,386.00 $ 46,880.00 $ 72,870.00 $ 254,136.00
3 $ 10,000.00 $ 62,193.00 $ 2,100.00 $ 123,500.00 $ 197,793.00
4 $ 10,000.00 $ 62,193.00 $ 72,193.00
5 $ 10,000.00 $ 62,193.00 $ 50,000.00 $ 122,193.00
6 $ 10,000.00 $ 62,193.00 $ 2,100.00 $ 74,293.00
7 $ 10,000.00 $ 62,193.00 $ 72,193.00
8 $ 10,000.00 $ 35,688.50 $ 19,000.00 $ 64,688.50
9 $ 10,000.00 $ 35,688.50 $ 50,000.00 $ 2,100.00 $ 97,788.50

Subtotals: $ 90,000.00 $ 631,114.00 $ 110,000.00 $ 93,760.00 $ 145,740.00 $ 6,300.00 $ 142,500.00

Total Cash Flow: $ 1,219,414.00



Table H-5
Cost Estimate Alternative 4 • Blosparglng

with Nutrient Enhancement, Monitored Natural Allenuatlon, and Institutional Controls
Alameda Point/Alameda Annex Groundwater RI/FS

DIRECT COSTS
Item No. Description Quantitv Unit Unit Cost Total Cost

($) ($)

1 Pre-DeslQn InvestlQation
Develoo Work Plans 1 LS 15.000.00 15.000.0
Additional GW/Soil Contamination Delinieatio 1 LS 60.000.00 60.000.0
MNA Samolina Evaluation 1 LS 30.000.00 30.000.0
Reportino 1 LS 15.000.00 15,000.0

2 Remedial Deslan
Develop Work Plans 1 LS 15.000.00 15.000.0
Develoo RD/RA Plans 1 LS 60.000.00 60.000.0
Develop Post Closure MNA Pro ram 1 LS 20.000.00 20.000.0
Establish Institutional Controls LUCIP 1 LS 50.000.00 50.000.0

3 Remedial Action Field Wark
Install Additional Monitorina Wells 9 EA 2,100.00 18.900.0
Initial Cone Penetration Testin CPT 1 LS 8,000.00 8.000.0
Lab - Microcosm & Slurrv Study 3 EA 3.000.00 9,000.0
Install Soil Gas Monnoring Probes 10 EA 1,500.00 15.000.0
Install Biasparae Wells 50 EA 2,100.00 105,000.0
Biospar e Equi ment & Installation 1 LS 165,250.00 165,250.0
Install SVE Wells 15 EA 2,100.00 31,500.0
SVE Equi ment & Installation 1 LS 167.375.00 167,375.0
Construction Completion Report 1 LS 15.000.00 15,000.0

Subtotal: 800,025.00

INDIRECT COSTS
1 Pro ect Manaaement & Administration 15% 120.003.75
2 LeQal, License, Permits 1% 8.000.2

Capital Cpsts TOTAL: 928,029.00

o & M COSTS Annual
1 Maintain Institutional Controls 1 YR 10.000.00 10.000.0
2 MonltarlnQ

Year 0-2 1 Annual 139.786.00 139,786.0
Year 3-7 1 Annual 62,193.00 62,193.0

Year 8 1 Annual 35.688.50 35,688.5
3 HvdroDunch Samollna

Year 0-2 1 Annual 53,880.00 53.880.0
4 Electrlcltv Charae Rate· Blosparalno

Year 0-2 active biosoarain 1 Annual 19.896.00 19.896.00
5 Maintenance· Biosparoln!!

Year 0-2 active bios ar in 1 Annual 48,000.00 48.000.00
6 Electrlcltv CharQe Rate· SVE

Year 0-2 active biasoarainal 1 Annual 29,844.00 29.844.00
7 Maintenance· SVE

Year 0-2 active biosoaraina) 1 Annual 48.000.00 48,000.00
8 Material Cast· Nullrent Enhancement

Year 0-2 active biosparaina) 1 Annual 12.000.00 12,000.00
9 Maintenance - Nutrient Enhancement

Year 0-2 active biosparainq~ 1 Annual 48.000.00 48,000.00
10 Replacement Monitoring Welts

Years 3, 6 & 8 1 EA 2,100.00 2,100.00
11 Well Abandanment

Year 3 YR2-all biosparae 50 EA 1,900.00 95,000.00
Year 3 YR2-all SVE 15 EA 1,900.00 28,500.00

Year 8 10 EA 1,900.00 19,000.00
12 6 Month System Review 1 LS 10,000.00 10,000.00
13 5 Year Review

Institutional Control'S YR 5 1 LS 30,000.00 30.000.00
Monitored Natural Attenuation YR 5 1 LS 20.000.00 20.000.00

TOTAL O&M Net Present Value 9 Years $1,178,305.40
Discount Rate 2.5%

Subtotal: $2,106,334.40

10% Contingency: $210,633.44

TOTAL PRESENT VALUE COST OF ALTERNATIVE $2,316,967.84
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Table H-6

a·Year Cash Flow Analysis Alternative 4 • Biosparging with Nutrient Enhancement, MNA and ICs
Alameda Point/Alameda Annex Groundwater RifFS

Well
Year IC's Monitoring Review Hydropunch O&M Replace Abandon TOTAL

1 $ 10,000.00 $ 139,786.00 $ 10,000.00 $ 53,880.00 $ 102,870.00 $ 316,536.00
2 $ 10,000.00 $ 139,786.00 $ 53,880.00 $ 102,870.00 $ 306,536.00
3 $ 10,000.00 $ 62,193.00 $ 2,100.00 $ 123,500.00 $ 197,793.00
4 $ 10,000.00 $ 62,193.00 $ 72,193.00
5 $ 10,000.00 $ 62,193.00 $ 50,000.00 $ 122,193.00
6 $ 10,000.00 $ 62,193.00 $ 2,100.00 $ 74,293.00
7 $ 10,000.00 $ 62,193.00 $ 72,193.00
8 $ 10,000.00 $ 35,688.50 $ 50,000.00 $ 2,100.00 $ 19,000.00 $ 116,788.50

Subtotals: $ 80,000.00 $ 626,225.50 $ 110,000.00 $ 107,760.00 $ 205,740.00 $ 6,300.00 $ 142,500.00

Total Cash Flow: $ 1,278,525.50



Table H-7
Cost Estimate Alternative 5 • Air Sparging

with Monitored Natural Allenuation and Institutional Controls
Alameda PoinllAiameda Annex Groundwater RifFS

DIRECT COSTS
Item No. Description Quantity Unit Unit Cost Total Cost

($) ($)

1 Pre-Desi~n Investi~ation

Develop Work Plans 1 LS 15,000.00 15,000.00
Additional GWfSoil Contamination Delinieation 1 LS 60,000.00 60,000.00
MNA Samplino Evaluation 1 LS 30,000.00 30,000.00
Reportino 1 LS 15,000.00 15,000.00

2 Remedial Desion
Develop Work Plans 1 LS 15,000.00 15,000.00
Develop RDfRA Plans 1 LS 60,000.00 60,000.00
Develop Post Closure MNA Prooram 1 LS 20,000.00 20,000.00
Establish Institutional Controls LUCIP 1 LS 50,000.00 50,000.00

3 Remedial Action Field Work
Install Additional Monitorino Wells 9 EA 2,100.00 18,900.00
Initial Cone Penetration Teslino CPT 1 LS 8,000.00 8,000.00
Lab· Microcosm & Slurry Sludv 3 EA 3,000.00 9,000.00
Install Soil Gas Monitoring Probes 10 EA 1,500.00 15,000.00
Install Air Sparge Wells 50 EA 2,100.00 105,000.00
Air Sparge Eouipment & Installation 1 LS 187,750.00 187,750.00
Install SVE Wells 15 EA 2,100.00 31,500.00
SVE Equipment & Installation 1 LS 197,375.00 197,375.00
Construction Completion Report 1 LS 15,000.00 15,000.00

Subtotal: 852,525.00

INDIRECT COSTS
1 Pro'ect Mana~ement& Administration 15% I 127,878.75
2ILe~al, License, Permits 1%1 I I 8,525.25

Capital Costs TOTAL: 988,929.00

o & M COSTS Annual
1 Maintain Institutional Controls 1 YR 10,000.00 10,000.00
2 Monitorino

Year 0-1 1 Annual 124,386.00 124,386.00
Year 2-7 1 Annual 62,193.00 62,193.00

Year 8 1 Annual 35,688.50 35,688.50
3 Hydropunch Samplin~

Year 0-1 1 Annual 46,880.00 46,880.00
4 Electricity Char~e Rate - Air Spar~in~

Year 0-1 active air sparging) 1 Annual 19,896.00 19,896.00
5 Maintenance - Air Sparoino

Year 0-1 (active air sparging) 1 Annual 24,000.00 24,000.00
6 Electricity Char~e Rate - SVE

Year 0-1 active air spargingl 1 Annual 29,844.00 29,844.00
7 Maintenance· SVE

Year 0-1 active air s arqinql 1 Annual 24,000.00 24,000.00
8 Replacement Monitorino Wells

Years 3, 6 & 8 1 EA 2,100.00 2,100.00
9 Well Abandonment

Year 2 YR2-all air sparoe 50 EA 1,900.00 95,000.00
Year 3 (YR2-all SVE 15 EA 1,900.00 28,500.00

Year 8 10 EA 1,900.00 19,000.00
10 6 Month Svstem Review 1 LS 10,000.00 10,000.00
11 5 Year Review

Institutional Controls (YR 5 1 LS 30,000.00 30,000.00
Monitored Natural Attenuation YR 5 1 LS 20,000.00 20,000.00

TOTAL O&M Net Present Value 8 Years $1,028,753.94
Discount Rate 2.6%

Subtotal: $2,017,682.94

10% Contingency: $201,768.29

TOTAL PRESENT VALUE COST OF ALTERNATIVE $2,219,451.24
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Table H-B
B-Year Cash Flow Analysis Alternative 5 - Air Sparging with MNA and ICs

Alameda Point/Alameda Annex Groundwater RifFS
Well

Year IC's MonitorinQ Review Hydropunch O&M Replace Abandon TOTAL
1 $ 10,000.00 $ 124,386.00 $ 10,000.00 $ 46,880.00 $ 97,740.00 $ 289,006.00
2 $ 10,000.00 $ 124,386.00 $ 46,880.00 $ 181,266.00
3 $ 10,000.00 $ 62,193.00 $ 2,100.00 $ 123,500.00 $ 197,793.00
4 $ 10,000.00 $ 62,193.00 $ 72,193.00
5 $ 10,000.00 $ 62,193.00 $ 50,000.00 $ 122,193.00
6 $ 10,000.00 $ 62,193.00 $ 2,100.00 $ 74,293.00
7 $ 10,000.00 $ 62,193.00 $ 72,193.00
8 $ 10,000.00 $ 35,688.50 $ 50,000.00 $ 2,100.00 $ 19,000.00 $ 116,788.50

Subtotals: $ 80,000.00 $ 595,425.50 $ 110,000.00 $ 93,760.00 $ 97,740.00 $ 6,300.00 $ 142,500.00

Total Cash Flow: $ 1,125,725.50



Table H·9
Cost Estimate Alternative 6 • Pump and Treat

with Monitored Natural Attenuation and Institutional Controls
Alameda PointlAlameda Annex Groundwater RIIFS

DIRECT COSTS
Item No. Description Quantitv Unit Unit Cost Total Cost

($) ($)

1 Pre-Desian Investiaation
Develop Work Plans 1 LS 15,000.00 15.000.00
Additional GW/Soil Contamination Delinieation 1 LS 60,000.00 60.000.00
MNA Samplino Evaluation 1 LS 30,000.00 30.000.00
ReportinQ 1 LS 15,000.00 15.000.00

2 Remedial Desian
Develop Work Plans 1 LS 15,000.00 15.000.00
Develoo RD/RA Plans 1 LS 60,000.00 60.000.00
Develop Post Closure MNA Prooram 1 LS 20,000.00 20.000.00
Establish Institutional Controls (LUCIP) 1 LS 50.000.00 50,000.00

3 Remedial Action Field Work
Install Additional Monitorino Wells 9 EA 2,100.00 18,900.00
Initial Cone Penetration Testino (CPT) 1 LS 8.000.00 8,000.00
Lab - Microcosm & Slurrv Study 3 EA 3.000.00 9,000.00
Install Groundwater Extraction Wells 16 EA 4.000.00 64,000.00
Pumo&Treat Eauioment & Installation 1 LS 233.000.00 233,000.00
Disposal Connections 1 LS 21,792.54 21,792.54
Construction Completion Reoort 1 LS 15,000.00 15,000.00

Subtotal: 634,692.54

NDIRECT COSTS
llProiect Manaaement & Administration I 15%1 I I 95.203.88
2ILeC!al, License, Permits I 1%1 I I 6,346.93

Capital Costs TOTAL: 736,243.35

o & M COSTS (Annual)
1 Maintain Institutional Controls Year 0-15 1 Annual 10,000.00 10,000.00
2 MonitorinC! & ReportinC!

Year 0-8 1 Annual 124,386.00 124,386.00
Year 9-12 1 Annual 62,193.00 62.193.00

Year 13-15 1 Annual 35.688.50 35.688.50
3 Electricitv Charae Rate - Pump & Treat

Year 0-8 (active oumoino) 3 Annual 44,793.00 134.379.00
4 Treatment & Disposal Costs

Year 0-8 (active pumpina) 1 Annual 6.384.00 6.384.00
5 Maintenance Costs

Year 0-8 (active oumoina) 1 Annual 48,000.00 48,000.00
6 Replacement MonitorinC! Wells

Years 3, 6 & 9 1 EA 2,100.00 2,100.00
7 Well Abandonment

Year 9 fYR2-all extraction 16 EA 1,900.00 30,400.00
Year 9-12 10 EA 1,900.00 19,000.00

Year 13-15 5 EA 1,900.00 9,500.00
8 6 Month Svstem Review 1 LS 10,000.00 10,000.00
9 5 Year Review

Institutional Controls (YR 5/10/15 1 LS 30,000.00 30,000.00
Monitored Natural Attenuation (YR 5/10/15 1 LS 20,000.00 20,000.00

TOTAL O&M Net Present Value (15 Years) $2,150,246.20
Discount Rate 3.0%

Subtotal: $2,886,489.55

10% Contingency: $288,648.95

TOTAL PRESENT VALUE COST OF ALTERNATIVE $3,175,138.50
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Table H·10
15·Year Cash Flow Analysis Alternative 6· Pump and Treat with MNA and ICs

Alameda Point/Alameda Annex Groundwater RifFS

Well
Year IC's Monitorina Review O&M Replace Abandon TOTAL

1 $ 10,000,00 $ 124,386,00 $ 10,000,00 $ 105,177.00 $ 249,563,00
2 $ 10,000,00 $ 124,386,00 $ 105,177.00 $ 239,563,00
3 $ 10,000,00 $ 124,386,00 $ 105,177.00 $ 2,100,00 $ 241,663,00
4 $ 10,000,00 $ 124,386,00 $ 105,177.00 $ 239,563,00
5 $ 10,000,00 $ 124,386,00 $ 50,000,00 $ 105,177.00 $ 289,563,00
6 $ 10,000,00 $ 124,386,00 $ 105,177.00 $ 2,100,00 $ 241,663,00
7 $ 10,000,00 $ 124,386,00 $ 105,177.00 $ 239,563,00
8 $ 10,000,00 $ 124,386,00 $ 105,177.00 $ 239,563,00
9 $ 10,000,00 $ 62,193,00 $ 2,100,00 $ 30,400,00 $ 104,693,00

10 $ 10,000,00 $ 62,193,00 $ 50,000,00 $ 122,193,00
11 $ 10,000,00 $ 62,193,00 $ 72,193,00
12 $ 10,000,00 $ 62,193,00 $ 2,100,00 $ 74,293,00
13 $ 10,000,00 $ 35,688,50 $ 45,688,50
14 $ 10,000,00 $ 35,688.50 $ 19,000,00 $ 64,688,50
15 $ 10,000,00 $ 35,688,50 $ 50,000,00 $ 2,100,00 $ 97,788,50

Subtotals: $ 150,000.00 $ 1,350,925.50 $ 160,000.00 $ 841,416.00 $ 10,500.00 $ 49,400.00

Total Cash Flow: $ 2,562,241.50
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